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ABSTRACT ,

This report analyzes data on research and development
(R&D) performed by industry during 1979, examines historical trends
for key R&D funding variables, and presents information on
industry-employed R&D scientists and engineers. Areas addressed in
the first section on R&D funds include: major R&D industries
(aircraft/missiles, electrical equipment, machinery, chemicals, and
motor vehicles); company R&D funds and R&D performed by U.S.
companies abroad; federal R&D funds, including federally funded R&D
centers. administered by industry; geographic distribution; R&D funds
by size of company; R&D funds related to net sales; character of work
(basic research and .applied R&D); energy R&D; pollution abatement
R&D: and distribution of R&D funds by special categories, focusing on
R&D performed to meet government regulations and product- versus
processes-applied R&D. Data on full-time equivalent (FTE) R&D
scientists/engineers by industry; pércent of total R&D expenditures
devoted to wages, materials and supplies, and overhead costs for
selected industries; and other data are discussed in the second
section. Technical notes, statistical tables, and survey instruments
are provided in appendices. Data indicate that industrial
expenditures for 1979 totaled $38 billion, a l4-percent gaip over
1978 and that industry spent $194 million on R&D projects undertaken

by colleges and-universities. (Author/JN) -
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The status of industrial innovation in the United States is a major national
concern. Disruphions in the supply of oil, the soaring price of energy, growing inter-
national competition, upward pressure on interest rates, inflation, and uhemploy-
ment, are all factors adversely affecting the welfare of the U.S. economy. While
these problems persist and potential solutions become more elusive and complex,
it is critical that we continue to examine the science and technology resource base
to gain additional insights into the relationship between research and development
and industnal productivity. ‘

The industrial sector has historically been the major performer of research and
development in the United States, spending 70 percent of the $54.2 billion devoted
to research and development (R&D) activities in the United States during 1979.
industry’s Contribution to the economy and to the advancement of science and
technology can be better understood as trends in industrial research and development
) are identified and analyzed. .

“ This report is the latest of a continuing series on research and development in
industry. Information is provided on the magnitude and characteristics of industrial
R&D activities, partlcula\ly in the 10-year period between 1969 and 1979.

. The National ScienceNFoundation (NSF) and the Bureau of the Census greatly

# appreciate the cooperation of the various organizations that provided data and back-

ground material for this study. = . )

"

. John B. Sla'ught.er
Director
National S¢ience Foundation

December 1981 ‘




notes o

& Statistics shown may not add to totals or subtotals because of rounding.

* Unless constant dollars are specified, data shown in tKis report are in terms of
current dollars.

* Complete technical notes, including imputation rates, arecontamed appendix A.
Additional questions regarding these survey findings should b¥ addressed to
Melissa Pollak, Industry Studies Group, Division of Science Resources Studies,
. NSF, Washington, D.C. 20550 (202) 634-4648. '

"3

- acknowledgments =

<
-

. This report was prepared in the Division of Science Resources Studies under
the general guidancp of Charles E. Falk, Director, and William L. Stewart, Head,
R&D Economic Studies Section. Thomas J. Hogan, Study Director, Industry Studies
Group, provided direction, and Melissa Pollak, Margaret Grucza, and Mary V.
Burke were responsible for interpretation of the data.

.Data contained in the survey were collected and compiled by the Bureau of
the Census, Department of Commerce, under the general direction of Roger-Bugen-
Wagen, Chief, Industry Division. The 1979 survey of industrial research'and devel-
opment was supervised by Jacob Silver, Assistant Chief for Mineral Industries and
. Special Reports, and assisted by Wayne M. McCaughey, Douglas Dobas, Irving
. ! Copeland, and Margie Chase. Charles Woods, Chief, Current Programs Program-
‘ ' ming Branch, supervised the tabulation of results, assisted by John Wasill and
-7 Sherrie Adams. Preston Jay Waite, Assistant Chief, Statistical Res¢arch arid Methdd-

o : ology, served as statistieal consuitant: for the project. ’
. ) - B _- N - / '

\‘1‘ . PO : ‘
ERIC . R L - - \
) \ : : o a
|/ ’



-' ) .
. ¢ ' ' ) ~
' contents | N
« ’ / .
" ) 7 Page
) Introduction . .. ... .. . e e T R Vi
) ' Highlights ... . ... ... . ... T Vil
R&DFunds ... .... G e PR C e e 1
. . Major Industries . . .. .. ..., T O !
r . Company R&D Funds ™ A 2.
' FederalR&D Funds.. .. ...... Y Z 3
Geographw Distribution . ... ... ...t o0 0 0L 5 .
R&D Funds by Size ot Lompany e e S . S
. . . . R&D Funds Related toNetSales ............. . £, . ... .. .... 1. 5 .
’ ) Charactérof Work .. . . . ... o000 L e e 7
- Energy Research and Developmcn! o e e e ... 10
T Pollution Abatement Research and Development e e 11
s Distribution of R&D Funds by Special Categortes ... . .. . .. . .. .. 12 L.
. ' - Lmploymentof R&D Scientists and Engineers ... . B ]
» d/
o Appendixes . '
. A Techmidal Notes N Lo e e o
' B Statistical Tables .. e e 27
_ . C Igdustry-Admunistered h’dcrally Funded Rescarch and Development
Centers, 1970 .. .. .. ... ... ... B, 00 ’
~ D Reproduction of Survey Instruments e 00
\
- W ~
¢
R . .
| 1)
,A

.
T Y . ]



introduction

r

The Survey of Industrial Research and Development for 1979 wasconducted by

- ~ ’
the Bureau pf the Census for the NSE during 1980 Appruxundtel& 1,500 R&D
companies pdrllupdlcd n the suivey

Thie reportanalyzes dataon R&D expenditures made by industry durning 1979.
It examunes listopical trends for key R&D tunding vanables and also presents
mtormation on industry-employed R&D scientists and engineers Complete tables,
are published i a companion vélume, Research and Development mi Industry, 1979
(Detailed Statistical Tables)

,

Ré&D expenditures by US tims ate presented in various ways by source of
tunds, type of activity, major cost component, geographic area, field of basic
research, product area, ettort contreted out, amount performed inforeign countries,
and by amounts expended on researchvand <development devoted to energy-refated
and pollution abatement projects. Whenever possible, data are presented on an
dividual industry basis,

This report, the 231d naseries that begann 1953, covers the period 1953-79 for
tunding data and January 1957 to January 1980 for data on R&D scientists and
engineers. Detailed statistical tables are published on anannual basts, and analyncal

.reports are published every two years.

The mdustry survey does not cover trade associations. Although their primary
function is to assist industry, trade associations are classified as nonprofitorganiza-
tions and are mdduded i the NSE survey of independenf nonprofit mstitutions.

. R&D expenditures made by trade associations are estimated at less than 1 percent
N b the industry R&D total. )

\\\ In the absenc e of a eliable R&D cost index, the gross national product (GNP)

npliat price deflator was used to convert Ré& D expenditures to constant dollars.

TheGNP deflator cludes the effects of price changes of all goods and services in
the e:'om)my and thus can only approsmate changes 1n costs of inputs directly
related to R&D pertormance. ©

-
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highlights

A

* [ndiustrial R&D eypenditures for 1979 totaled $38 billion,
a 14 percent gain over the preceding year and a.5-percent in,
aease after adjustment for inflation.! Between 1975 and 1979,
total real outlays by industry climbed steadily at an average
annual rate of 4 9 percent per year. Rapidly advancing tech-
nology, escalating demand for new products and services, and
fierce domestic and foreign competition triggered this increased
flow of resources into research and developrient during the
late seventies The upward trend was in shatp contrast to the
first half of the decade, when constant-dollar R&D expenditures
declined a total of 3 percent.

* The motor vehicles and machinery industries had lhehigfwsl
average annual constant-dollar rates of growth—9.9 percent and

5 percent—of any of the major R&D performing industries
between 1975 and 1979, The nachinery industry was the leading
performer of company-financed research and development in
1979, with expenditures of $4,5 billion. Companies producing
office, computing, and accounting machines conduct most of
the researc h and development undertaken by this industry.

* Increases in both company financing and Fedéral support
of industrial R&D projects contributed to the real growth in
R&D evpenditures Company-financed R&D activities, how-
ever, grew o percent per year between 1975 and 1979 and at
asignificantly faster pace than that of federally sponsored in-
dustrial rosearch and development, which grew at an average
annual rate of only 2.8 percent. Of the five major R&D-performing
industries, the motor vehides industry had the largest increase in
wmpany R&D funds between 1975 and 1979, largely because of
the need to develop more fuel-efficient vehicles and devices to
meet stringent enission-control standards.

* R&D expenditures in foreign countries by U.S. firmns in-
aeased 23 percent during 1979, the largest gain recorded since
this dataseries beganin 1974, These R&D funds equalled 11 per-
cent of all company outlays for research and development in
1979, R&D activities performed abroad were largely under-
taken to develop products speafically tatlored to'local markets.
Companies 1n'the electrical equipment industry, which had ex-
perienced a rapid rise in overseas sales 6f communication equip-

v
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ment, repotted the lagest absolute increase in R&D outlays
abroad - 30 percent mote in 1979 than i the preceding year.

¢ There has been growmg mterest in mdustry financing of
research and development pet formed by universities and colleges.
In 1979 tirms spent $1044 nullion on R&D projects undertaken
by these educational 1nsl1tulmns—appro\mmlcly 30 percent of
all industry R&D funds contracted to outside organizations and
about I percent of all company R&D funds.

e The ratio of total R&D funds to net sales for all R&D-
pertorming manufacturing companies was 3 0 percent in 1979,
After reaching a peak of ‘Lo percent in 1904, the ratio dechned
gradually to about 3 percent in 1974, where 1t has remained.
The 10-year decrease was baswally a function of the slowdown
in Federal support of industrial R&D activities,

® Between 1975 and 1979, outlays for all ghree types of in-
dustrial R&D activity - basic research, applied research, and
development —rose at an average annual rate of about 5 percent
(in real dollars)  Almost 80 percent of total R&D outlays by
mdustry are used to finance development projects. One-half of
these funds was spentan the arrcraft and missiles and electrical
equipment industries, the two largest petformers of fedet tally
sponsored dcvclupmcnl activities. The chenucals industry is the
leading performer of basi rescarch, many companies in this
industry have been funding the exploration of genetic lechnologmg

¢ Industrial expenditures for energy-related R&D projects,
a major factor in the growth in research and developm nt since
1975, reached almost $3 7 billion in 1979, an increase vf 22
percent over the preceding year With increased energy self-
sufficiency a major national objective, gréater emphasis 1s being
placed on expanding supplies and improving energy efficiency.
[ndustry s respopse was demonstrated by the increase in the
proportionof total R&D funds spenton energy-related projects—
from 3.8 percent in 1972 to nearly 10 percent in 1979,

¢ The number of full time-equivalent (FTE) R&D sciénliils
and engineers employed by industry rose 7 ptreent between
January 1970 and January 1980 to an all-time high of 452 000.
After January 197¢, industrial cmp]uymenl of these R&D pro-
fesstonals began to climb steadily, averaging 5.5 percent annually
through January 1980. The electrical equipment industry re-
ported the largest percentage increase< 11 percent—in the hiring
of professional R&D personnel in 1979, 4 reflection of the strong
demand for engineers by lugh-technology fitms in thus industry.

! R /
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-1&d funds

Industrial expenditures bn research and
development in 1979 totaled almost $38
billion, a 14 percent increase in current
dollars over the 1978 total and a gain of 5~
percentafter adjustment for jnflation The
increase was a continuation of an'upward
trend inreal R&D expenditures that began
.In 1975

The industrial sector has historically
been the major performer of tesearch and
development in the United States In 1979,
industrial expenditures. including those”
financed by government, accounted for
approximately 70 percent of total U.S.
outlays for R&D activities

During the first 5 years of the seventies,
total R&D outlays by industry fell 3 per-
cent 1n real terms The drop was caused

- s .o

BB Beltems <

xow

Blltions‘of dollars -

by a leveling off of Federal support for ]

' _Chart 1, Funds for industrial: R}

j
industrial R&Dactivities, and the 1973-74

fr'u ession, which Laused many companies

to slow their own R&D funding. Thenin
HW”S firms began to expand their R&D
, programs and thc Guvernment began to
. jchannel additional resources into mdustrml
R&D activities relating to defense, energy.
,nnd the space shuttle program. This in-
Foreased flow of both company and Federal
financial resources into industrial R&D
activities resulted i a real increase of 20
L percent inindustrial R&D spending be-
tween 1975 and 1979 ((hart 1),

|

,maior-industries

Five industries lead in R&D perform-
i ance These are, in descending order, air-

»

craft and mussiles, electrical equipment,
" machinery, Ghemicals and allied products,
and notor vehides. Together. these 1n-
dustries accounted for (ose to 80 percent
of the total R&D funds spent by companies
in 1979 {chart 2)
R&D expenditures in the aircraft and

mussiles anid electrical equipment industries,

accounted for stightly over 40 percent of

)

all R&D oatlays by industry in 1979, down .

- f
from 50 percent 10 yearsearlier. Although

byth industries recorded constant- dpndr
gains in R&D spending Between 1975 and
1070, the increase was insufficierit to off-
wet real decreases in R&D spe_ndmb during
the first half of the decadg. The arrcraft
and mussiles imdustry showed a constant-
dollar dechine of 33 percent. and the electrical
equipment industry suffered a loss of 19
rd

K
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percent between 1909 and 1975, The real
decline in Federal outlays for industrial
R&D activities during this interval had a

'// severe impact on these two industries,

which are the tirst and second largest in-
dustrial recipients of Federal R&D appro-
priaions Despite the real teduction in
Government h‘pppondurn)g the seventies,
more than Z-out of 10 R&D dollars spent
by the mr(mtt and mssigs mdustry and
more; fhdn 4 out of 10 of those spent by
the dectrical equipment industry e 1979
ongnated from Government agencies
Incontrast, the R&D projects undertaken

by the machinery industry (which indudes
comparites manuf acturing office, comput-
ing, and accounting machines) are, for the
most part, internally financed. R&D ex-
penditures by this industry showed,a real
gainot 77 percent between 1909 and 1979
andan average inciease of 539 percent per
s year,, the highest average annual rate of
growth ot any major industry during this
+10-vear pertod ~

company ré&d funds

AS

The real growth in industrial research
8 .

and development between 1975 and 1979
can be attributed primarily to expanded
investment in R&D projects undertaken
with companies own funds. In 1979, n-
ternally hinanved research and development

reached almost $25.5 billion (in current
dollars), 15 percent above the total spent
by tompanies dupt
Between 1975 ar
20 percent (inconstar
double the 12-percent
support of industrial R&
that period.

* The disparity between the growth rates
exlubited by these two sources of tunding
15 even muore striking when the 10-year
interval between 1909 and 1979 15 exanuned
outlays of conppany funds increased 38
percentin real terms, whereas Federal al-
locations dechined 21 percent In 1979,
firms invested 2 dollars of their 0@ funds

se funds rose
rraore than
crease in Federal

1\)7\)’
dollars

acuvities during

in research and development for every 1
dollar received through Government con-
tracts (Chart 3)

The machinery industry was the leading
performer of company-financed research
and development in 1979, with expendi-
tures of approvimately $4.5 billion. Thus
industry aleo showed the highest average
dnnut\l increase i company funds—13
percent—between 1969 and 1979 (chart 4).
These increases primanly reflect_the dy-
namu growth of the computer scg}ncm of
the machinery industry. @ver the past
decade, computer firms hve mvested sub-
stantial R&D resources i the develop-
ment of faster, smaller, less costlywom
puters aimed at an increasingly broader
market Domestic and international com-
petition among firme have also contributed

: the preceding year?

and 1979

«

to the rapid growth in R&D e:pcnditures
by this industry .
The arcratt and missiles industry ree
ported the largest percentage increase in
company hinanced research and develop- -
ment between 1978 and 197922 percent
{in current dollars). (It is important to
note, however, that nearly three-fourths
of the tunds this industry expended-on
research and development in 1970 were
provided by Government agencies ) Stimu-
lated by the cscalating cost of jet fuel,
tougher noise abatesent regulations, and
competition trom foreign manufacturers,
tirme in thus industry have been investing
heavily in the development of guieter,
supet capaatty and more fuel-efficient com-
merctal arrcratt - ’
Firme in the electrical equipment indus-
try registerpd the greatestabsolute increase
and the second highest percentage increase
n company R&D outlays between 1978
Domestic and international
competition have stimulated rapid growth
in expenditures by electronics companies
tor R&D projects involving semiconductor
products, such as high-speed memories
and mucroprocessors, which dre espedially
mportant m'lhc)'mpruvemcm of automa-
tion "processes th increase productivity ?

hity percent of the additional expenditures
Lop .
* ) o

>
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of the electrical equipment industry were  (reased at amudh fastgr ratu—23 percent—

spent by communigtion cquipment com
panies, which infreased thenr R&D out-
lays 19 percent (ifcurrent dollary) between
1978 and 19797 TR these com-
panies has focused on developing improved
equipment for satetlie’ antenna systems,
fiber vptic systems, and facsimile com-
munication systems for information
transmission

The other two major R&D -performing
mdustries chemicals and allied products
and motor vehacles - reported below-average

A .

ncreases mcompany R&D funds between
1978 and 1070 This 1s a significant change
for the”automative industry, which had
recorded the largest annual percentage in-
reages of any major industry ineach of
the 3 preceding years During those years,
the R&D resourtes of automotive com-
pantes were directed primarty toward im-

proving tuelecbonomy and developing enus-
swoh control devices to meet Governrment
regulatory requirements

In 1979 industrial firms reported that
$o70 mullion ur 3 percent ot togal company-
financed R&D expenditures welgontrac ted
to outaide urganizations - universities and
colleges, nonprofit institutions, and other
compantes Preliminarv 1979 data, as re-
ported by unwversities and colleges, indicate
that $194 nullion ot their R&D funds were
receved trom industry  this was approxi-
mately 30 percent ot the total amount
companies spenton research and develop-

“ment pertormed by outside organizations 2

research and development
performed abroad by
G.s. companies

”
The ability ot U'S industry to compete
suceesstullvin foredn markets depends in
part on/its speed and skill in taloring prod-
ucts to meet the different needs of overseas
markets Toward this end, US industry
spentarradditional amount, equal to about
1 percentot company financed domestic
R expenditures in 1979 for resedrch
ani\leveloprient performed abroad by
fdreign attiliates. These tunds, about $2.7
bidlion. were used mamly to fimance ex-
pe.nmonml development projects
During 1979, expenditures for research ’
and development pertdrmed abroad in-
¢t
PN ganal e Foundaion Natotal Parterns o Syience and

Fighnolovy R soecrs 8981 (INSERLLLE (Washington 11 Supt
o Docaments £ % Cavernment Pontngt tee 1981}
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than thuse for work conducted within the

United States. This was the largest year-
*to-year, increase registered since data on
research and developmenpundertaken by
foragn affiliates ot U.S. firms were first

collected 1n 1974

’

Over,une-half the total expenditures fon

rescarch and development performed in

laboratories 1in foreign countries were in

three industries - chempicals, madlunery,

and electrical equipment These industries
were alsy the leading exporters of manu-
factured goods from the United States,
aceounting for 43 percent ot the total dollar

volume of exports in 19704 Both the
chemicals and madhinery industries in-
creased their R&ED eypenditures abroad

at approngmat@ly the (an}‘v rate as that fur

their domestic R&D activities in 1979 Ex-
penditures by electical eqiupment firms,
however, mareased 31 percent — nearly
double the percentage gan m R&D ex-
penditures for work performed i this coun-
try Much ot the additonal R&D effort
was attributable to a dramatic rse i over
seas sales and imvolved the adaptation ot
communication equipment to local needs-

dpd markets, Much of this work s under -

L S U
hpran ot Comnrace B of Industinod Loonom s 1984

Draduostrndd Outlook tor 200 Trdiestroos cith Proncteons bar 1980

. .

. .
tahen in Western Lutope and Japan, where ’

" ample supply ol ualitied technical per -
sonnelis available [chart s).8 «

federal r&d funds. -

1

.
< The Federal Government provided $12 5
bullion to industry i R&D contracts or
sibiontracts i 197911 percent more than
the amount all®ated in 1978, [n constant
dollats, Federal supportof industrial R&D
attivities teached a peak in 1900, then fell
. atanaverage annualpate of § percentover
the tollowing 9 years A teversal of this
downward trend began in 1975, when
Hederal hn(nx\tmg of industrial research
and development began to indrease at a :
tate faster than ' intlation, averaging 3 por-

< vent [inconstant t{ullm s} annually through

lt)’;l)
e Federal slmn\ut total industiial R&D
Txpenditures dropped from 19 percent in
1959 to 3o perent in 1975, Although in-
vieases in Federal fum‘ll\ng after 1975 con-
tbuted o the vverall real growth inin-
Jdustal R&D spumlm\g, the company

putlion grew ata signifi antly faster pace
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[ hus, the Federal share ot total industrsal
R&D outlays turther dechned trom 3o
percent 1n 1975 to 33 percent in 1979

Historically, Federal R&D funds have
beenconcentrated within a relatively smuall
number of indusfries. In 1079, almost 90
percent went to firms in the five major
R&D-performung industries, with com-
panies 10 the aerospace and electrical equip-”
ment industries receiving 75 pereent of
the total

Ut all Federal R&D tunds provided to
companiesan 1979, nearly two-thirds went

to projects supported by the Department
ot Detence (DOD), 14'percent to projects
wupported by the National Aeronautics. and
Space Adnunistration (NASA), and 13
petcent to projects supported by the De
partment ot Enengy {DOL] Federal R&D
tumds tar DOD and™NASA projects per-
tormegd by industry dedhined trom 89 per--
cent of the total in 19609 to 78 percent,
in 1979, e a result of a leveling off (yf
constant doflars) of support by these tyd)
agendies and an increase inappropriations
Forenergy R&D activities (charto).

R& D) funds provided by DOD Yo both
aerospace companies and firms in the elec-
trical equipment xmlustrv tell approximately
30 percent inreal te rme between 1969 and
1975. Then in 1075, DOD began to accel-
erate development ot nulitary hardware
and equipment <o thatby 1979, companies

5

in the aerospace ndustry were recesving
10 percent mote (1p constant dollare) to
partorm research/and development for

«eventies, industial research an

develop-
ment tinanced by NASA dechped sharply
m 1979, NASA «pent 50 percent less m
real dollars on R&D projeyts undertaken
by tirme than 1t did 10 yéars earlier The
rate ot decline. however /was nuch slower
duning the second hy

[ of the seventies
than in the first becayée of mereased hnane-
ing ot R&D activigfes assoviated with the
cpace shuttle pruZ{nn The industries 1n
volved were affected differently by shifts
wm funding Atter adjustment for mflation,
R&D funds provided to acrospace com-

panies showed a dedine of 8 percent be-

tween 1975 and 1979, whergas firmsan the

.

Chari 7. Federal tunds by agency and company funds for {wo -
lndustries—aircraft and missiles and

Alrcrau and: mlsslles. ' ,‘ o

clectncal equipment imdustiy received
Jightly mote trom NASA duning this
petiod, latgely tor the development of voice
and data communication systems and con-
trol systems (Chart 7)

federally funded research
and development centers
administered by industry
Federally tanded rescarch and develop-
mentoenters (FFRDC «) are organizations

admunistered by industrial, educational, or
other institutions on a nonprofit basis They
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pertorny rescarch and des elopment almost
exclusvely torFedéral agencies The R&D
activities undertaken by industry admin-
istered FERDC o are induded with lhow
o the operating tirms,

R&D performance in industry - admin-
istered BERDC < totaled $1 2 billion 1n
1979, 8 percentabove the 1978 level After

adjustment tor intlation, however, these..

expenditures showed a 1-percent decrease,
patalleling a 2-percent decline in the num-
ber ot tull ttme-cquivalent R&D wCientiste
and engimeers workimg in these laboratonies
By character ot work FERDC outlays were
distuibuted as tollows | basic research, ©
percent apphied 1esearch, 21 percent de-
velopment 70 percent These proportions
have Changed Intle morecent vears Ap-
pendin C lists current indust v-admuinistered
HRDC o then locatons, and the nameés
ot the (ulmmlsl(-nnv trrms

geographuc
dlstrlbqtl'on -

Nme States had industry R&D expendi-
tures exceeding $1 bithon each in 1070
These States, listed in descending order,
ate Calitornia, Michugan New York, New
Jersev Penmevivania Massachusetts, Hii-
nots, Ohio and Tguas (chart 8} Together
they accounted tor o percent of the national
total in 1979 This proportion, however,
las lv(:('n talling y,nuluallv from 70 per-
Ceplem 1070 The deciease 1 attnibutable
largely to the dedline in R&D spending in
Cabtornid which hasa heavy concentra-
bon ot detospace firms Because of the

Ay

o alewed growth i detense relgred R&D

\muvmv and the cutbacks i the space

sprogram dunng the late ‘-l\n@{ and early
sevenlies ¢ \f‘l( nditures by Cabtornia firme
“*fell ‘-J".I(IIIV

trom 28 percent of the total
L}
n 196 1o 19 percent an 1977

In 1979,
thie proportion tose to 20 percent, areflec -
tion both ot the resurgence n R&D activity
in the aerospace xmlmlry and of rapidly
nomg R&D expenditures by sfueonductor
brons located in Sdon Valley,  an area
between San Frandisco and San Jose

+ OF the nine States wath the largest in-
dustrial R&D expenditures, Texarhad the
highest average annual rate of growth be
tween 1975 and 1079 —over |7 percent in
current doflars the three mud - Atlantic
States New York New Jersey, and Penn-
sylvania had the lowest  around 8 percent
The ditterences m growth 1ates were caused,
in part by the nugration of compantes trom

LS
ERIC

Aruitoxt provided by Eric

¢

Chart 8; States leadlng ln
lndusmal A&D spendlngs
e ‘i979 ,

" Mlchigan 9%

California’
20%

All others
36%

New York 8%

Illlnols 4% f~New Jersey 6%
Massachusetts 4% Pennsyivania 6%

v

SOURCE: Numonal Sclence Foundation

the nud-Atantic States to sunbelt States,
such as Tevas,

Ot the $12.5 bilhon provided by the
tederal Government o support industyial
research and development, over one-thard,
ot $4 3 bilhon, was spent on projects ¢on-

.

ducted m Cahtoriia This was nearly five .

times more than the amount provided for
projects m Pennsvlvania, the State \']!llh
the second highest level Federal R&D%-
penditures exceédid $500 nulhon in three
other States Mascachusetts, New Yok,

andd Tevas

-

r&d funds by Size
of company

\ L
Although appronimatelv 15,000 firms

. m thé United States engaged m R&D ac-

tivities in 1979, the majority ot mdustrial

eseatch and development was undertaken,

by a telatively small number of firfie In
1970, there were 138 R&D-pertorming
companies that had more than 25,000 em-
plovees These fiams reported total R&D
expenditures at $27 5 bllion, almost three-
tourths of the total U.S industrial R&D
eftort in 1979 hifty-four of those tirms
teported R&D expenditures i exdess of
$100 mulhion and 84 1eported 1ecaving
Federal funds %or rescarch and develop
ment totohng $10 3 billion 1 1979, o)
83 percent of all Federal R&DD) support to
industry At the opposite eng ot the spec -

R&D-pertornung birme, ‘-p(-nt-onlv 4 per-
cent of totalsndustiial R&D tunds during
070

Fhe toulgld.5 companies with the largest
R&D sprograms were responsible tor 20
percent of total industinal R&D expends-
twes n 1979 Theee tour companies re-
carved 10 percentot all R&D tunds provided
to mdustry through Federal coptfac te and
accounted tor 24 percent of company ¢x-
penclitures for tesearch and development.
. they dccounted
for only 9 percent ol total net sales of
R&D)-pettorming manutacturing tirme and
O peteent of then total emplayment

R&D expenditures are ln;,m coneen-
trated within the largést firnts m each -

At the same time, howevet

Ldustry, as well as at the otal industry

level As shown in gable 1, the largest 20
R&D-pertormmg companies perform all
ar nearly all the téderally tunded research

and development in most industries

r&d funds related to
net sales

Research and development i one of
several competing prionties among, which
acompany mav choose to mvest resources
as 1t tries 1o foster and mamtam long-
term cotporate growth and profitabihity.
Fhe importance of research and develop-
ment in achieving these goals varies con-

" siderably among lmllvull\l mmdustries By

exanmuning the size of annual R&D budgets
telative to netsales by ndustry, 1ts possi-
ble to wdentifv the so-called high-technology
industries —those i which research and
development consumes a sigrificant por-
tion‘ot total revenues—and to make com-
pansons of relative R&D mtenaity across
mdustres (chart o)
I general, 1t 1s rare to observe wide
swings inan industry « R&ID/net sales
tatio from year to year, as the proportion
of net sales allocated by a company to
research and development tends to remarn
dllly (un‘-tdnl Fhe average R&D/nol
sal(-s ratfh for all industries fluctuates even
less than the ratio for dividual ndustries.
It 15 posaible, however, to recogmize his-
totcal iends Between 1904 and 1974, the
total average R&D/net sales ratio for all
manutactweng industnies fell gradually
trom - o peitent to 3 1 percent and then
remained at about this level thiough 1979
The ratio ot company R&D tunds to net

trum, companies with fewer than 1,000, sales 1emamed relatively constant at ap-

employees, representing 91 percent of all

1y

proxvimately 2 percent durning the peniod

5




funds funds oD = _‘:k-_ \ Percent
Industry - - - -— N .0 2 4 6 83‘*‘; 10 12/
First 4 First 20 First 4 First 20 . !ndg‘stry - NS B s T
companies companies cOmpanies COMPanigs off t;e,tcomputir;g

Total 20 52 10 71 T a:::ggltrir;g. o
Chemicals and allied -

products 30 69 78 96 "
Petroleum refining ‘ :

and extraction 60 99 94 100 T
Pnimary metals 31 73 15 51 . E,lectronlc
Fabricated metgl . components

products 39 70 . 57 100 : - )

« Machinery 58 83 92 92

Office. computing, .

and acceunting .

machines 79 IS 97 99 100 .
Electricalequipment 57 87 67 93 ..
Motor vehicles and . s

motor vehicles N b

equipment 96 100 94 100 )
Arrcraftand migsiles 50 98 53 98 N
Professional ax\ . e

sclenlmq,— . . .

mslr(’infeni% ¥s55 88 77 89 N 2
NOTE A|lunklngs?robasodomotam&otunds. o, L T
SOURCE National Science Foundation ' .
trom.- F%-t to 770 »if ference between
the ¥wo mea rcso I intensity reflects ’
lhe decline of Federal funds as a percent ..
of total industrial R&D expenditures. The : A
QCV() ratios tor the atrcraft and mussiles in- Ll
dustry, the largest recipient of Federal R&D : : ’
funds, show the same pattern. Total R&D ‘P St Ieum A
funds as a percent of net sales fell from ’ G,L?;n,n R e
28 3 percent in 190+ to 14.1 percent in ! o
1974, whereas the company R&D/net n 11l Wt
cales ratio was relatively constant—usually *“\" T s

Q

-ERIC
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_Table 1. Proportion of total and Federal R&D funds spent 2

by the 20 largest R&D-performing companies: 1979

Percenl of total R&D

within ane percentage point of 3.5 percent—
over the same period. After 1974, the total

Percem of Federal R&D

R&D/net sales ratio for the aergspace in- -

dustry un;\tinued to fall, reaching 11.5
percent in 1979, while the company R&D/
net sales ratio leveled off at around 3
percent

The aerospace ndustry, nevettheless,
rematned one of the most R&D-intensive
industries, second 1in 1979 only to the of -
tice, computing, and accounting machine
component of the machinery, industry. The
total R&D/net sales ratio for companies
in this latter industry—-11.7 percent—ex-

]

ceeded-the ratig for aérgspace fieimis for -

the first ime during that year. The com-

munication equipment component of the

electrical equipment industry ranked third,

with a total R&D/net sales ratio of 7.9
ercent in 1979,

. poe T
‘ Chart 9. R&D funds as a percent of %’sales for
selected manufacturtng industries.

1979

The computer industry also had the
highest percentage of company funds de-
voted to research and development—9 7
percent—tollowed by the optical, sur;,lml
photographic, and other instru ments com-
ponent of the professional and scientific
instruments mdastry, which reported that
company R&D funds were 5.6 percent of
net sales in 1979, ’

Two of the fivemajor R&D-performing
ndustries showed u)mpdmll\’/cly ldr;,e

(hdngm watheir total R&D/net sakes ratios ... R&D vypenditures was about one- half

‘between 1978 and 1979. In the aircraft and.,
mussiles industry, the ratio dechned from
12 2 percent to 11,5 percent, because net
sales were 17.4 percent higher in 1979
than in 1978 while R&D expenditures rose

o ‘,‘ ‘~SOURCH Natlonat Scloncc FOundal(op
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only 10 percent (in current dollars). More
significantly the motor vehicles industry,
lmh reported shghtly lower sales but a
S-percent increase in R&D expenditures,
was the only industry to show both an
mncrease i its R&D/net sales ratio gnd a
reduc ton in net sales dyring 1979.
Net sales of the petroleum industry, the
industry with the highest dollar volume
of sales, rose 31 percent befween 1978 and
1979. Although the percentage increase in

that amount, the R&D/net sales ratio fell
only ane- tenth of 1 percent, manly becaus
research and development plays a rela
tively small role in this industry’s tota
activities. In fact, it has one of the lowes




.

f
TR&I )fnvt sales ratios ot any industry Whien
both the net sales and R&D expenditures

“ ot the petroleum industiy are excluded

trom the computation ot the all-industry
R&D net sales ratio, the ratio becomes 3 o
prcent nstead of 30 percent, demonstrat-

ing the impact ot the petrofeum mdystry <

net sades on this mv(Nrrcr)wnt ot R&D
L]

intensity

character of work

.

Research and developmentencompasses
the diverse but complementary activities
ot basic research apphed research, and
development In 1979 companies spent
$11 billon on basit research, $7 1 bilhon
on applied research and $29 o Iwlhion on
development—-1o pefent, 39 percent, and
81 percent vespechvely, of the national
totals - Between 19757 and 1979, expendi
tares (&1 three types of industial R&D
activities rosesteadily atan aver age annuadl
rate ot about 3 percent ¢

basic research

’
* Alter adjustment tor intlation, the total
amount spent on baste research by con-
panies in 1979 wa« 13 percent below the
peak leved r(*purlcd n 190 (measured in
constant dollars] Real pertormance of in-
dustrial bacic research began to tall after
1960
1973
cent

1073

and continted to dedine through
at an average annual rate of 3 7 per-
Mhis trend was reveised durimg
7o whenandustrial outlays for basic
rescarch projects increased by a total of
21 percent {inreal dotars) {chart 10)
The proportion of total company R&D

_expenditures going to basic research grad-

ually dedined from approximately 7 per-
centyn 1904 to 3 5 percent in 1979 Thjs
fack of emphasis on basic researc h‘rt‘ld(l\ﬂ:?
to the other two types of R&D activities
appears to reflect a strategy adopted by
many compantes to enhance profits by
munimizing or postponing expenditures
on nonpnority items Basic research pru]-
egtsare likelv to sutter dr&prnportronatcly
whenever budget-ightening measures are
implemented becauce thev often require a
long term Commutment ot finanaal re

sources and mvolve a high degree of nisk. -

Inaddition, potential benefits tromunder-
takmg basic research usually are not readily
apparent prohts trom this type of activ-

1t =5 ot be reabized untl far ipto the
EMC .
.

- ] N

future The survival of a company, how-
ever, may depend ultimately on the success
of itesbasic resedrch program in laying the
todndation tor the discovery ot new prod-
ucts and processes A recently cogpleted
study tound that in 87 percent ot the cases
in which mnovations became commerial
successes, the basic rescarch leading to com-
mercialization was tinanced and pertorted
by the benetiting company © Apphed re-
search and development projects, on the
other hand, are somewhat more immune
from cost-Cutting etforts because they
tend to be shorter term .\mknc usually
directed toward rapid commraialization
ot speaific products or mproved processes
Ihe chenmucals industry historically has
led in the pettormance of basic researdh, -
in 1970 a4t spent one-third, or $3ee mul-
hon, ot total industrial c\p(ndrturc\ on
basic teseare h (induding Federal funds to

mmpdnlc&] In the late seventies,

some
companies i this industiy were conduct

ing basic research on electronie Chenucals,
such as photoresists, needed by <enicon-
ductor prgducers Geneuc technologies
are anothr important and rapidly grow-
g area Of basic research and should have
a major commercial impact on the Chencals

Todimtrol Rese aech bnstitnn Besovcd Carparanon U osntedir o
P Hasn n TN

Ree nt <o !
CrmtNa PRY 4 o089 fan o A M 1o gy

o Didieorald ey

Chart 10.

. PR ‘

1 Mlmdns of dollars

industey, partcadardy pharmaceutical com-
panies, inthe eghties 7

Hhe dectrcal equipment and aucraft and
nussiles industies accounted tor 20 per-
cent and 8 percent, respectively, of total
industial expenditures tor basic research.
Basic research expenditures ot all other
industiies made up the remaiming 10 per-
cent of the total

In 1979, o2 companies—almost one-half
ol the R&D-pertornung companies with
23000 ot moreemiplovees —engaged inbasic
tescatcly These large firm 1eported ex-
pcndrlurex amounting to $020 mithon, «
S4 percent ot dl industrial bagic rcscdrch.
The percentage of R&D pe
gaged an basic research

tormers en-
fthin ¢ach w1ze
classitlation dechines as thet number of
persons emploved by the firms becomes
smaller Although R&D-petformimg com-
panies with more than 25,000 employees
spend. as a group, more on basic research
(in absolute dollars} than small- apd
medium-sized fims, companies in the lat-
ter two groups devote a ldlgcr proportion
ot their total R&D tunds to basic research
projects than the firms with 25,000 or
mote emplovees !
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Among thoee tirms with more than 5.000
emplovees, the percentage of companies
pertormuing basic research m the chenncals
and electnical equipinent industries was
substantially Tugher than the all-industry
average o0 pvuvnt'unul 43 percent, ty-
spectively birms n theee two industries
made up almost one-third of allu)mpam(-
reporting basic rescarch outlays’ in 1079,

Compantes spent $880 nulhon ot their

own tunds on basic research in 1979, or
three tourths ot all industrial basic research
expenditures The chemicals industry led
i company-financed basic research, allo-
cating $295 mulhon, or & percent of 1ts

R&D budget to bacic research The elec- .

thcal equipment industry was secoad,
opending $200 milhon, or
own R&D tunds on baac research in 1979
Compantes prmluum, communication
equipment spent’t outot 3ot thosvdolldrs
and together budgeted 7 perccnt of their
own tunds tor basic research during 1979
Just 2 percent of all Federal R&D sup-
port to mdustry waé allocated for basic
research activitide 1979 Historically,
untversities and colleges have performed
the nwajority ot the basic recearch funded
by the Federal Government Induslr@l firms
have generally received contracts from the
Federal Government tor basic research only
when a compiany poseesses skills' m a spe-

¢ .

uh( area .
C ompanies in the chemicalsindustry re-
cerved the hughest aliotment ot Federal m:\ds

.7
‘ - . .

5 percent of 1t¥¢

Chart 11. lndustrlal basic resgarch: performance
. by ﬁeld ot sclencelengmeering' 1979

pmudml\\lr basic research activities $71
mullion, o1 27 percent ot the total amount
ol tunds turniched by Government agencies
tor industrial baste tesearchin 1970 Theee
tunds howes er, amounted fo only 19 per-
cent ot the industry « total expenditures
on basic researd hin 1979 [pcontrast non-
manufac turing mndustries, mchuding inde-
pendent, R&D laboratories, obtuned 77
percent ot their basic research tunds from
the Government

The distribution ot funds for industrial

baste research by tield of ccienceand engi-
neering has tluctuated httle since 1907

Almost one- halt»SSZZ nulhon—of indus-
trigl b sereiearch ex xpenditures in 1979
was mn the physical saences OF those funds,
72 percent wasspenton projectsc lassified
within the tield of chemustry. Engineering
and the lite sciences accounted for another
25 percent and 15 percent, respectively, of
total industrial basic research expendi-
tures About 75 percent of funds insthe
life sLiences was spent on projects explor-
ing the biological sciences (chart11)

Compantes i the chemicals industry
accounted tor approximately 50 percent of
expenditures tor basic researchin both the
physical and hife «ciences Outlays for basic
research in engineering were largely con-
centrated m the elec trical equipment and
arreratt and misetles mdugtries. Firms in
these two industries financed 5o percent
of all basye research i engineering

. N

Chart 12. Funds for lndustrial applied 1 research - v
. and development performance® - :

applied research and
development

By industry—Applied rescardh and de-
selopment pertormed by industry amountet
to $20 & bullion 1in 1979 Lypenditures by
companies I ea h of these two activities
10se at an average annual rate of 49 per-
cent hin constant dollars) between 1975
and 1979, paralleling the 5-percent increase
m industrial outlays for basic research

Jduring this period (chart 12).

The chemucals industry, the leading pet- -

former of basic research, also reported the
highest level of spending on apphed re-
cearch—almost one-fourth of the 1979 total.
The electrical equipment and aerospace
industries, whichranked sewnd and third
i basic research expenditures, also oceu-
pred these positions i the performance of
apphed research {chart 13)

Compantes i the aircraft and mussiles
and electrical equipment industries spent
almost ope-half ot all industrial R&D funds
devoted to development in 1979 The Fed-
eral shares ot total outlays by these two
mdustries for apphed research and devel-
opment matched their Federal proportions
of overall R&D expenditures—73 percent
Ior the aircraft and nisetles mdustry and

3 pereent tog the elec lrlml equnplﬁentcn-
dusn\' .

The machinery industry hasled all olher

mdustries in‘company-financed develop-
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research
19%

Development
78%

Chemicals

& allied =
products
23% All other
industries -

40%

Electrical
equipment
16%

ouné’a Nl(bnatsmﬁcqf-' ndallon

PO

ment sice 1970, when it overtook the
electrical equipment industry in this cate-
gory About 9 out of 10 dollars budgeted
for R&D projects by compantes produg-
ing oftice, computing, and accounting
mlachines werespenton development The
importance of computer software in ex-
panding the capabilities and applications
of womputer technology throughout the
economyv has impelled these companies to
direct a greater proportion of thar R&D
ettorts toward the development of more
sophistivated but easjer-to-use sof tware
systems ' c

By pfoduct ficld—/Thc NST survey of

industrial research and development ol

lects data on combined expenditures tor

apphed rescarch and development nut
only by individual industry, but also lvy
product.tield within cach industry By
rf‘ruvulmy adistribution of R&1D expendi-

@ vsw a wide variety vf product
EMC \

Aruitoxt provided by Eic:

Chemicals

& allied N . ‘
products All other )
32% industries
. 40%

Electrical
equipment -
20%

- Alrcratt*& mlssiles
W N . 4 X . 8 / L

Developmgnt o

Arcraft & . ‘
misstles All other
25%, industries ”
32%

Electrical
equipment
21%

Machinery
15%

" Chemicals&.
* allfed prodiicts:
% -

arcas, product field data are a valuable
supplement mn malynm, industrial R&D
data

[n the survey. companies are classified
by Standard Industrial Classification (stc)
code according to the iridistry w 'which the
largest number of employees are working.
Thue, the industrial Cassification for cun
glomerates and other diverafied companies
does not indicate the various fields in which
their research and develppment 1s per-
formed For example, a company with
most ot 1t employmentin a food subsidi-*
ary ts indduded in the food industry cate-

gory, although 1ts major -R&D program

mav be ditected toward tte chenucals bukr-
ness Toshow better the diveraty of types
of R&L) projects in multiproduct firms,
product field data are used to indicate the
various {ields tn which applied research
and development are undertaken, regard-
loes ot the pumary industrial daseification
¢ \ .

-

*

of the pertornung tum Ty ould be em-
phiasizcd, howover, thatbecause company
ol bicials usually do nat Keep accounting
records vna product tidd basis, mformed
estimates are vbten the suurce of thesedata

In 1979, three-titths ot allindustrial ap-
phed 1escarch and dey elopment funds were
spentinjust five productareas communi-
cation equipment, So 7 bilthon, machmery.
54 o billion, guded mussiles and spacecraty,

1 5 billion, aircratt and parts, $3 5 bit-
hon._and chenucals, $2 5 billion Between
1075 and 1979, annual average rag« of
growth tor the tisttwo product arefiowere
o), ex-
ceeding the all-industry product field

about 15 petcent (i current do

average ol 12 percent Increases in the
other threg product tields averaged around
11 percent ,

Federal funds suppnrlc;jv one-third of
the applied rescardh and developmenteffort
in 1979 Ac would be expedted 45 percent

ot Federal support in 1979 was concentrated:

in just twvo product frelds. guided mussiles
and spacecratt and aurcraft and parte.

Many companigs are fwg oming imgreas-

mgly diveraified inthe markets theyserve,
and their R&D ac iwities are also distributed

over a wider range of products Table 2

Jhows a speaaltzation ratio for selected
industries—that 15, the percentage of applied
rescarch and development an mdustry
performs i its major product freld Tt i a
usctul index for exanuning relative dhanges
i product R&D emphasis bevause the R&D
expenditures dentified for an imdustiy
may not be representative ot the full range
of product ggoups covered by that industry.
[he speaialization ratios were derived by
dividiiyg the R&D tunds spent on an in-
dustty s primary product by the total ap-
phied research and development expends-
tures tor that md ustry

Table 2. Specialization ratios for
selected industries

Specnalnzauon Ratios

Industry _—— e e
. 1969 1975 1979
Chemicals and alhed )
products 80 74 72
Arrcraftand missites * 87 75 71
Primaty metals 63 52 47
Machinery 60 59 57
Fabricated metal s
products 39 38 48
Electricalequipment 51 57 55
Petroleum refining 43 52 45
S5QURGE anxonnlf;u(mn‘ofuumlnnun
9
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. cahization ratia, from the fourth could .

¢ speaalization ratws for
decreased between 1909
and 1979, the fatios tor some industries,

such as tabricatdd metal products, incgeased.
The dedine infspecialization rdwos may
retlec t g tendendy inLurporate strategy of
turning to the dreation of corporate port-
tolos, that 15, ajcluster of companies and
pmduu lines advembled through various
modes ot dverkhication under a slnglc
corpurate .umbrglla, tor short-term (low
risk) gains m}hetthnn Investing imwsctenge
and technology tur future growth, expan-
swon, and prghtdfvllllv * Thelevelof R&D
ntensity apphe&% N a company s major
prmjuu area may ¢ hange over time for a
numberot l'('d%()li& Companies may (1) di-
versity tor hinangial reasons by merging
with ar acquiriag profitable businesses

unrclaled to their prinapal product hine,
(2) uon’iuu research and development in
othet pmd uct f1elds as they are developing
~and perfec ting th(Traurrénl‘pruducts; (3) ac-
quire other firmqalready in their own line
of busines«. or (4) acqurre firmg conduct-
ing researe hand development onpfoducts
and processes they now nééd Changes
resulting from the'first two reasons wotild

Although t
muast industne

diminish the portion of research and de-

velopment g a fitm 5 major product field.
from the third .would rarse a firm’s spe-

‘have an (;Ffe(l in either direction

energy research and
development

' ¢
A major national },(nlaof the seventies®
has been to lessen the country s dependence
“on nnpurlvd ot Tu attain this objective_
and inresponse to escalating prices, both

~
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the public ard thy private sectors have
been exploring ways to improve encrgy
efficienty, promote conservation, and de-
velop new sourcesof supply Each of these
approaches has required a substantial in-
vestmentin research and development In-
dustiy s expanding’ role in the
ettort to achieve enerdy self-suftidiency is
retlected in the nising Proportion ot total
industrial R&D funds Spent on energy-
related projec ts—From 3.8 \percent in 1972
tonearly 10 percentin 1979 K hart 1.4)
Duting 1979 total nndtlslneﬁl tunding of
energy-related R&D projecty rose dra-
matically—22 percent—to a mlal of $37
bitlion. Lxpendatures on energy tuseur«h
and de velopment rose ™yt an averageyearly
rate. of 13 percent (in constant dollars)
between 1975 ald 1979, more than dodble
the rate uf increale tog luldl industrial R&

-

vutlays. . .

Nation «

—

~>

LN

L. ",

e
o S .
//n..s, S

: ‘a percent 0

7 Chait 14 indistrial ‘energy R '
L otal R&D xpenditures _’; 5

Both companies and the Federal Gov-
ernment l\.n'u been channeling resources
into, unu;,,\' R&D projects \ppm\lmalcly
10 pereent of the tunds industry spent in
1979 ongimated with the Government,
Companies in the electncal equipment in-
Justiv (the largest pertormer of energy |
tesvatchand dey clopment) receved about
ond-halt ot these Federal monies, a large
pottion of which went to support nuclear
R&D ettorts at FERDC s admunistered by
firme "t thes industry

The petroleum industry reported the
wecond highestexpenditures pn energy R&D
projects m 1979 Unlike the electrical equip-
ment industry, the energy resgarch and
development pertormed by oil companies
1o mostly financed with firms” own furds
and directed toward research and develop-
lmnl todusing on tosal fuels Together,
the electriCal equipment and petioleum in-

$

N . e

>

072 1973 : ‘1974:7 ol

9757 1975
“Year: JA-
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dustries accounted for roughly one-lalf of
all mdustrial R&ED vpenaditures allocated
to gy ltl.llul projects i 1979 v
Botween 1978 and 1979, R&D c\pcmh
tures tog usingonenerygy conservation dlkl
on noncony cational energy sources, such
as geothamal and solar, 1ose 13 percent
[n 1079
proachicd the combuinedsexpenditure level
tor tossit buelssand agdear teseards and

Ctunding tor thede activities ap

o projections, will eweed expenditures on
tossil and nudear research and develop-
mery dunng 1080 {chart 13) R&D ex-
lpv!\d‘ltuu's an the tossid tuels area - led, by
an increase 1 rescard and desvelopment
on«vnluels ose 19 pacentin 1970 The
Fedonal Govanment however, reduced s
wn;mmm'nt o nudlear researdh durmg
the vear, and althougl the overall decline
was only 2 pereent in 1079, companies
projected that tunding tor nuclear 1esearch
and development would decrease another
o pereentin 1980 ’

pollution abatement:
research and
development .

R&D expenditures on industnal pollu-
tion abatement projects rose to $1 2 biflion
tn 1079 Tlae was, however, the smallest

devdopmentand, according to companies

one vear mivase 13 percent—since 1975
.
and companws projected that 1980 R&D

Coutlavs would be only 2 percentaboyve the

1970 fevel Since Congress as wellas Federal
regulatory agenaes prescnibe the standards
tor protecting the envaronment that must

*be met by industry, dhanges in énvaron-

mental policy have anmpact onindustrial
R&D pollution abatement activities To
place these activities in perspective, in
dustrial R&D pollution abatement activities
accounted foronly 3 o percentof all funds
spent by industiy during 1979 6 contiol
and preventpollution

natfly 8 ot every 10 dollars spent
by industry on research and development

Appronima

to counter environmental deterwration are
used to design products and processes to
muunize ar pollution

The 1970 Clean A Actspeaafied proce-
dures tor imuting the release of toxac gases
imto the atmosphere and deadlines to be
met by industty by the carly aighties To
comply with this law, the motor vehicles
industry, hustorically the largest pertormer
ot pollution abatement R&D projects, has
spent sizable sums to develop enussion
control devices tor automobides, trugks,
and buses .

’,
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Ilhe dwnucals industry, which ranked
second e expenditunes for pollution abate-
mnenl R&D activities in 1979, and the utility
comparues have been stiving to nwet stand-
atds speditied wthe Cleany A and Water
Acts They have also been attemiffting to
comply with the provisions ot the Re-
source, Conservation, and Recovery Act
ol 1970, which delinedtes procedures and
provides Linancal assistance tor research
and developrient on thie disposal of toac
waste substances '

[he Federal Government sponsared only
& pereent of industnal pollution: abate-
ment R&D eftorts n 1974 The pelrulvum
industry, wludiincreased its expenditures
for pollution abatement research and de-
velopment by 1 percent in 1979, 1 currently
wothing on developing low-pollutant fuels
s eftort s tinanced in part by the De-
partment of Lnergy

distribution of r&d
funds by special
categories

researchanddevelopment
performed to meet
government regulations

.

Industry reported spending $068 nullion,

3 percent ob all company funds allo-
cdated to research and development, in 1979
on R&D prajects undertaken to meet exist-
ing regulations of Government agencies
and which would not have been expended
without the eastanec of these regulations,
This finding 1« consistent with the results
ot a study condudted for the Business
Roundtable during 1979, which concluded
that the incremental cost of research and
development due to Goveinment regula-
tions wasrelatively low—only 4 percent. '

The chemical industry reported spending
more than the other major R&D-performing
industries on research and developnient
necessitated by these Government regula-
tions Expenditures by companies in this
mdustry accsunted for 20 percent of. all
regulatory-related R&D funds reported in
1979 Theee outlaysprimarily financed
Provec s boanee b Feaureine nits shpu|.m R
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(FDAY In addition
dollars expended by the chenucals
on these R&D activitieq we
meeting Lnvironmental Protec
(PN} standards Tlae agg
sppnsible tar over one thi

R&D ex penditures report
in 1979 Spent to comply,

toward

i Agency
LV was re-
ot the total

Thv companies
with these types

-

ot Government regulagons .

S process
applied resgarch and
developmgnt-

Ihree-toufhe of mndustrial R&D e
penditures
opment tinanced the development of new
products or the improvement of existing
ones [ncontrast Hiems spent only 12 per-
cent of these tunds vn pertecting or dis-

Scavenng new production processes Come-
pames reported that thev were unable to
dasaity 13 percent ot applied research and
development expenditures during 1979
into one ot these two categories,

~e

atrcratt and mussites chenucals, and elec-
trcal equipment,- were available tor 1979,
OF these industries, acrospace firms allo-

_cated the hughest percentage—93 percent—
ot their apphied rescatch and development
funds to product development or mprove-
ment' the Chemicais and electrical equp-
ment industries cach dassitied about two-
thirds ot these expenditures in this category.
t he chenucals industrvaeported spending
22 petcent of s total applied tesearch and
development tunds on R&D activities to
improve or develop new processes, the
acrospace and electocab equipment indus-
tries allocated less than 10 percent of their
funde to these types of R&ID projects
{¢hart 1o}

.

4 -

o applied research and devel- y

2
<.Data toronby thiee mdividualtindustries— .~ #

ndustry o i

-
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development for selected industries: 1979 _ 7.
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‘employment of r&d |
scientists_ and engineers o

. . o

The employmentuf FTE R&D suientists
and engineers n industry reached arecord
level- 452,400 —1n January 1980, Over
29,000 R& D profe.sionals were added by
compdnies during 1979, 2 7-percent gain

. over the preceding year and the largest

annual absolute increase repurted since
+ these data were first collected in 1956.
Over 70 pergcent of all R&D scientists and
engineers were working in the business/
industry sector in 1979," and total em-
ploymentby R& D-performing companies

. increased by 5 percent.

~ Scientists and engineers engaged in re-
search and development account for ap-
proximately 10 percent of scientific and
engineering (5'E] persunnel employed by
the industrial sec tor '? From January 1976

———
‘; **Natwnal Saence Foundation Surence amd Engmeesme Employ-
ment, 1970-80 (NS 81 310) (Washington D ¢ Supt of Documents
U S Guvernmeni Printing Of tue 19811
'National Scrence Foundation Scientists Engineers and Tech
oty ot Private Indutry, 1978 80 {NSHS0 3201 {Washington D (
Supcul Dimonrrenes L4 \mwlu{mrnl"nmmgulh« 1981

Q : '

Aruitoxt provided by Eic:

.

thruugh January 1980, the number of these
R&D professivnals wuking fur companies
climbed steadily at anYverage annual rate
of 5 6 peicent. Thig/increase followed
<periods from the 1dte sixties through the
mudseventies of actual dedine and little
growthin theemployment of R&D scientists
and engineers. oL )
« In 1969, firms began fu lay uff scientists
and engineers engaged 10 research and dey
velopment, so that by January 1973, total
R&D professional entployment was down
.8 percent from the 1969 level. During this
4 year period, the two largest employers
of these individuals and largest reaipients
of Federal R&D contracts —the aerospace
and electrical equipment industries— reduced
their R&D) professional work forces by 28
percentand 15 percent, respectively, when
space- and military-rgl[ﬂed R&D activities
financed by DOD and NASA were cur-
tailed.
Between January 1973 and January 1976,
total employment of R&D scientists and
engineers by industry rose only slightly—2

A

«

percent, Puring this interval, each of the
avtuspace and electucal equipment indus-
tries reduced its R&D prol'ééslu_n;l work
force by an additivnal 5,000 employees.
Anupswingin the employmentof R&D
scientists and engineers in the wgrospace
and electrical equipment industpes began
in 1976, with increases averaging 7.3 per-
centand 4.9 percent, respectively, between
January 1970 and January 1980. Both in-
dustries, however, were still employing
fewer R&D saientists and engineers in
January 1980 than they were during the
peak years of 1908-69. In contrast, the
other three major R&D-performing in-
dustries—chemicals, machinery, and auto-
motive—employed at least 25 percent more
and, in the case uf the machinery industry,
50 percent more R&D professionals in
January 1980 than 10 years earlier (chart 17).
The upsurge in the demand for profes-
sional R&D personnel in the late seventies

15 best reflected 1n 1979 data for the elec-
trical equpment industry, where the num-.

ber of R&D stientists and engineers work-

’

13

Al
2
1

Ny T

o




Q

K e I‘

T e Lo i '_J“- N T
iy i Chart 17’ ‘FTE* R&D. scientist§ “a’rfd“ang!neers -
s . , : *,»bylndustry - A
"4“‘,\‘ S a «\ ~-._'4 A . . .
- ' \J . . ¢« . . ¢
Rs .
. ‘ Total T R
’ il 1 .
o ;::;... .. L - S ‘
7 a0 ] )

.‘\" o 70)_ ’
’ Arrcraft & missiles

Electncal equipment

Ny, e IR Soamy
\\--/

. Chemicals & allied products”
s -

d Motor vehicles ’ v

. O Fu|l~ lma squivalent. -
- ‘.‘2" : %OJRC\E:‘Nullmﬁsclcn;

4

ing'for companies e reased 8 percent. the
largest annual gain registered by any major
industry in 1979, Demand for engineers in
this industry has been particularly strong,
and firms have been conducting mtensive
recrutting campaigns  The increased de-
mand for R&D engineers has been attributed
to rapid technological advances. such as
the more complex microprocessors now
being ncorporated into robots, that are
revolutiomizing pmdutlmn n many
dustries Satisfving this demand has been
hampered by the dechine in engineering
cmploynwnl that acc urred during the late
arxties and early seventies. which caused a
decrease in engineering enrollments and
thus lmuted the cugrent'supply of these
individuals ™ )

‘lrlr;-lmm conversitmn with brink Coss Inande R&D INew
1k Dduteh hber& b vans

ERIC '
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i Foundion
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Seventy petcent of the additional R&D
sCrentists and engineers hired in 1979 were
engaged by companies with 25,000 or more
employees Historically, about two-thirde
of the total R&1 professional work force
has bren employed by companies i this
largest size classification [n 1979, the other
size groups each gained about *3,000
workers, except for the 1,000-10,4,999

stze group. which remamned at the previous .

year « level

One method often used to compare unit
costs across idividual industries is to ob-
tain the cost per R&D «cientist or engineer
This figure can be found by dividing an
industry s total annual expenditures for
research and development by the average
number of R&D protessionals working
in that industry during the year.

The average cost per R&D screntist or
engineer h)r all industries was $86,700 in
1979. Thig ratio- increased at an average

: 5.

.
annual rate ot o 2 parcent hetween 1909
and V79

Hie average cost por R&D saentist or
enganeer in the motor veluddes industry
was over $130.000 in 1979, the lughest
ot any mdusty  Hie petioleum imdustry
tanked second, with a pet-person cost of
$11o 000 [ hie mdustiy experiencedav.o-
percent average annual tate of ipcrease
between 1909 and 1979, the laigest gain
tecorded by any industiy. The ancraftand
ausales industry, with the thud highest
pet-person cost. fecorded an ing rease aver ag-
g only e spercent per vear during that
period, ’u)unlulmldm|n3, the larger growth
rates_tegisteted by other industries The
telative size of both the aetospace R&D
exvpenditures and its technical R&D staff
dampened the tate of growth for the afl-"
imdustiy average cost per R&D saentist
o1 enginees duning the seventies No other
major industry reported a growth rate below
that ot the aerospace mdustry. although
both the electiical equipment and chemicals
industiies averaged maeases ot less than
7 peteent ?

The'cost per R&D saientist o1 engineer.
genetally increases with the wize of the
company  Fumes with mote thap 25,000
employees spent $97.000 pel R&D pro-
[esstonal n 1979, wheieas companies with
fower than 1.000 emiployees spent only
621,700 Small tirms tgprcally cannat ‘af -

A} N
tord heavy development costs, whidh tend

‘toexertan upward itluence on this ratio.

Wages of Jll R&L personnel as a pro-
pottion ot total mdustrial R&D outlays
declned gradually--trom 50 percent in 1975
to 1o percent i 1979 The oleste of R&D
expenditures tor supplies has remained
telatively constant at 17 percent. while
rose from 33
percent to 37 percent ot the total between
1975 and 1979 Qverhead costs increased
taster than the other two components be-
cause of tapid nises i energy and real
estate costs and depreciation expenses

overhead R&D expences™

duning the late seventies,

The motot velutles industr y devotes the
highest proportion ot its total expenditures
to wages and salariee—53 percent in 1979.
The atrcratt and mussiles and the petroleum
rebining industries spent less than one-
thid of their total*R&ID tunds on wages
and salartes m 1979, but both reported

PR U S —
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overhead u)sls exceeding 50 percent of
their total R&LD outlays Only these two
- industries spent less on wages and salariés
sthan onoverhead Table 3 shows the pro-
portton of R&L expenditures devoted to

exp

ble 3. Percent of total R&D
endntures devoted to wages,

n{aterials and supplies, and
oy erhead costs for selected

industries

the ditferent cost categories for selected
industries m 1970

3

the hughest concentration of R&D profes-
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I'he number of R&D screntrsts or engt- Seled%?;mdusw pe?sir?nel suzgl):ﬁes ) 22:&
* neers per 1,000 employees m all R&D- :

performmng Companies tncreased from a mg::]r'::bcles i’g f; :2;;
low ot 24 m 1972 10 28 in 1979 Tlus figure, Electucaly)
however, was below the peak of 1904-65. equipriant 47 . 21 32
when there were 30 R&D scientists or en- Petroleunﬁehmng 32 10 58
gineers tor every 1,000 employees Arrcratt df

The arrcratt and mussiles mdustry had mcssnle 3 8

51

.

stonal personnel m 1679, 84 per 1,000 em-
ployces, but this indastry once reported a
ratio of 113 m 1965, wluCh subsequently
plunged to alow of 08 1n 1973 Compantes
praducing office, computing, and account-
ing machmes had the second highest con.
centration, 74 R&D scientists or engineers
per 1.000 employees, gollowed by drug
companies, with aconcentration ratio of 62,

Compantes with 35.000 ot more em-
ployees reported 3o R&D scientists or
engtneers for every 1,000 employees. In
contrast, compatues i the three size classi-
tications lwlo}v 25.000 employees had

concentration fatos ranging from 19 to 24
R&D) protessionals

15
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appendixes

‘a. technical notes
- b. statistical notes I
c

. ffrdc’s admini
industrial firm

d. reproduction of survey

mstruments

stered by
s . .

NOTE: The detailed statistical tables for this

Included on pp. 29-42 in this volume are sdlected tables, showing historical R&D |-
data, as well as a complete listing of all tablés. Detailed statistical tables may be

obtained gratis from the National Science Foundation, Washington, D.C1 20550

o~

&qoldﬂe have been published separately.
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appendix a

technical notes

’

- scope of study )

NSF Gbonsured itefirstsurvey ofindus- |

trial research and development in 1953
Since then “the scope of the survey has’
gradually been expanded and refined ins
response to an increasing need for more®
detailed mformafion om the Nation's R&D
effort

The 1979 industry survey is the 23rd
in the annual series sponsored by NSF
and conducted by the Bureau of the Census;
U S Department of Commerce NSF also
sponsored two industry surveys covering
the1953 56 period, which were conducted
by, the Bureau of Labor Statistics (BLS),
15 Department of Labor ' Data otained
in the BLS survey are g egtly com
parable with the Census
because ot methodolggical apd other dif-
ferences in the survdys conducted by the
two agencics In addition, the Census

surveys collect dataon the R&D a(uvntws .

of FTRDC’s operated by business f:rms,
whereas the earlier BLS surveys did not.
(FFRDC's are organizations administefed
by industrial, educational, or other insti
tutions on a nonprofit basis. they conduct
R&D activiti®s almost exclusively for the
use of the Federal Government R&D ex
penditures of industry-administere
FFRDC’s, included in this syrvey as padrt
of the Federal R&D data, are listed up{der
the dlassific ations of the administering firms
Total R&D expenditures add sélec ted
personnel data for FFRDC’s .\rezﬁown in
table B 16 ) To account for the R&D

. ;- N
*Natonal Scence Foundatgon S.mnrmnlF/(mrmngnw\mhuan

. bentwtry, FrnialReportona 1931 34 Survey fNSE o 1o} and Scre
and Engmeesmem Amegan hudushry I\H/a/m;f W9a30] [Washigton

DO Supt of Dacuments U S Governfient Punting Ol' ice 1956

,nnd.l‘m\l ]

| N I:MC '7 ‘

Aruitoxt provided by Eic:

igures fof 105770

i

r \ /
performance of these research centers in -
1950, Census adjusted data forthat year
(collected in the 1957 survey} to provide
mmpilrdble trend data fur 1950 and earlier
years.

Data on scienti
directly comparable ‘with data in carlier
surveys conducted by BLS The Census
Bureau uses the company, defined to indude”
all establishments under common ownership
or wntrol, as the basic reporting unit for
these surveys of industrial research and
development. Surveys of saentific and
technical personnel conducted by BLS, in
contrast, were on an establishment-
repurting-unut basis. Further, the Census
surveys obtain data on the number of R&D
scientists and engineers on an FTE basis,
unlikéthe BLS surveys in which data wese
provided in terms of soientists and engineers
primarily employed in research and devel-
opment. Other variations 1 the two sets
of data may be the result of different offices
n tlw-{:.dmc wompany preparing the esti-

porsunncl are not

e
"l(

.

NSE has been aware of the increased
reporting burden placed ori industry from
all sourc es i recent years. In an effort to
alleviate tus burden the Foundation has
hanged the contentof theindustrial survey.
The detailed Guestionnaire (which has been
in use with slight modifications since the

, ‘beginning of the survey) will now be mailed

only bicnnually, an abbreviatedform con-
taining only the most crucial data a\;wnts
will be sent to survey respondents T the
imtervening years.

The shortened survey form was used
for the flrst time to collec t industrial R&D'
Jata tor' 1978, Because alt data elements
wete not collected for 1978, some of the
Iustorical tables do not contain data for
this year. The tables that were not printed
in the 1978 publication do appear in this
repotl with data collected on the 1979
survey. The main tables affecged are those
that give detailed breakdowns of R&D
xpenditutes for basic research, applied
research, and development by industry and

the 1978 publication include company-

mates, or the varying response rates of the > by product field Other tables deleted in
th:uvcye PN

he statistics presented in this repoft
re subject to response and concept ertors

financed research and development con-

b tracted to outslg wrganizations, Federal
caused by differences between surveyand. @ {gmy 3 vg dnd f&D uxpcndnture

industry concepts, defimtions of R&D
activittes, and by vartations in cympany
accounting procedures. Consequgntly, the
accuracy of the data provided by respond-
ents 15 subject to'some variaton.

The guality of the data Was improved
substantially since the furst sidustry survey
n 1953, manly as a rcsul/uf more accurate
and sophisticated accoynting procedures
adopted by respondeftss. [n addition, NSF
and Census have zdeavured to reduce

response and concgpt errors arising from
difficulties n l?terpretnng or applying
survey definitiops.

25

by t,uu;_,mplm area. Allof these tables appear
i this report, but will not be induded in
“the 1980 publication.’

Three guestions were asked for the first
time on the 1979 survey. Companies were
ashed to allocate their expenditures on

tesearc i and development by these 5pcu9j\

categonies. Product versus process appliéd

*research and development, company R&D

funds spent to meet government regulations
by agency, and long - versus short-term R&D
costs. Dataun this report are only available
and primted for syec ted industries for the

£TTst two questions. )

: . 19

4



¢

4

The industrial R&D ddli’i are presented
on two different bases. First, R&D data
are turnished on an industry-by-industry
basis (tables B=1 to B-34 and B-39 toB-59).
The second approach presents applied
research and developmentdataon a product
field basis (tables B-35-to B-38). Classi-
fication by industry and product field 1
based on the 51C code Because of its gen
eralized nature, basic research cannbt
readilysbe glassified by product field, in-

- stead, tff\e data are classified by field of
sciencef ) .
f

&

survey

~ definitions® |* -

&

Research and development—Basic and
applied research in the.sciences; and engi-,
neering.and the design and deyelopment
of prototypes and processes. This definition
excludes quality control, routing product
testing, market research, sales promotion,
sales service, research in the social sciences
or psychology, and other nontechnological
activities or technical services

Basic research—Original investigations
for the advancement of scientific knowledge
not having specific commercial oRjectives,
although such investigations “may be in
fields of present or potentialinterest to the
reporting company

Applied research—Investigations directed
to the discovery of new scientific knowledge
having specific commiercial objectives with
respect to products or processes This
definition difters from that of basic research
chiefly i terms ¢f the objectives of the
reporting company.

Development—Technical activities of a
nonroutine nature concerned with trans-
lating research findings or other scientific
knowledge into products or processes Does
not include routine technical services to
customers or other activities excluded from

the above definition of research and de-
vglopment.

Funds for research and development—
Opemting expenses incurred in the conduct
rch and development in a company’s
owf kaboratories or other company-owned

\ or -opérated facilities. Includes wages and

-

4

PR .
Wt more dndiled informaton on Jebimtions as well ds the instiu teons ~

.

‘fvadual stems wvared in the survey questonnaire see appendin

Aruitoxt provided by Eric:

salaries, materials and supplies consumed,
property and other taxes, maintenance and
repairs, depreciation, and an approprnate
share of overhead, but excludes capetal
expenditures All funds for R&D per-
formance are expressed in'this publication
in current dollars rather than 1n constant
dollars

Federally financed research and devel-
opment—Work done by the company on
Fedéral R&D contracts or subcontracts and
R&D portions of procurement contracts
and subcontracts. : ‘

Company-finanMd research and devel--
opment—Cost of the comparfy sponsored -
research and development performed within

““the company. Does not include company-

finageed restarch and development con-
tracted to outside organizations, ich as
tesearch institutions, universid\d col-
leges, or other nonprofitorganizations *
R&D scientists and engineers—The
January total of those engaged in research
and development full time, and the FTE
of those working part time in research and
developmept. Scientists and gngineers are
defined as persons engaged ity 5/E wotk at
a levet that requires a knbvx;lgdgeof phys-
ical, life, engineering, or mathematical
sciences equivalent at leastto thatacquired
through completion of a 4%ear college
course with a major in one of those fields.
Employment—Total number of persons.
employed by the company in all activities
during the pay period that includes the
12th of March. These data are not com-
pletely comparable ‘with employment of
R&D scientists and engineers data which
are collected as of January. .
Net sales and receipts—Recor«ied dollar
yalues for,gouds sold or wervices .rgndered
Dy a company t6 customers oulgide the
companyy including the Federal Esvern-‘
ment, less such items as returns, allowances,
freight charges, and excise taxes. Excludes

domestic intracompany transfers :‘}§ well |
3

as sales by foreign subsidiaries, but indludes
transfers to foreign subsidaries. For dom-

_ panies classified in communication equip-

ment (SIC 366), manufacturing sales are
included and revenues from their telecorn-
munication activities age excluded. Nat saleg
and receipts figures are expressed in current\

rather than constant dollars, All tables which ™

include net s@8s figures, with the exception

.

K

>forcomparison purpotes the total of these funds tgoRen down by
industey and the number of companies wontracting research and
Jevelopment 1o autsule vrganizations ate teposted in tables B 8 and
B9 but excluded from all uther tables

\

explanation of
tabular data

of table B-2, do not indlude data for non-
manufacturing compantes -

Geographic’ area covered—Includes only

those operations located in the 50 States
and the Districtof Columbia ®

Industry classification—Industries and

industry groups shown separately in sta-

i
tistical tables are classified according to
their Standard Industrial Classification
Manual® codes as follows: .

Food and kandred products (20)

Textiles and apparel {22, 23)

Lumber, wood products, and turmiture (24, 25}

Paper and allied products (20}

Chemic als and allied products (28)
Industrialchemucals (281 82, 280)¢
Drugsand medicines (283) © )

Other chemicals (284-85, 287 -89)*

Petroleum retirting (29)7
. Rubber products (30)
Stone, day, and glass produc.g’g%
. TR o
Primary metals (33) TR
' Ferrous metals and products (331-32,3398-99)
Nonterrous metals and products (333-36)

.

|

.

Fabnicated metal products{34) 1
« Maclnery (35] - |
Uttre, computing, and aciounting machines

, 357 . . }
Other machinery, sexcept electrical (351-56, ,

b <

|

. 358-39)

Ele trical equipment (30)7 ' :
Radio and TV rec erving equipment {305) i
Electronic components (307 . :
Communic ation eqquipment (36p)7 1
Otherelectnalequipment (3o} 04,369) - ;

Motor velicles and motor vehiles equipment
(371) ’

D
Vg}.. T sl ) j
.. B L0 S ‘
—eee ~-~ ;
*for |nu|m:¢~\,«)l LompPansen  company sp\-mmf\‘{ tesearch and
developnient by suteign atbiates of L Sgdomestic companies perfurmed |
outarde the United States s repotted in table B 1o but excluded from alt |
other tables . :
Erectitive Utine ul the Presadent O e ul Management and
Budget Standund Indistrial Chssihiaion Manal, 1972 (Washington,
DO Supt ot Documents U5 Government Printing Offel Industry
group code numbers are shown in parentheses
* The dasstlinstion  Industrial Chemicals was revised in 1078 to
inchude SIC Group 280 Industriat Orgame Chenicals which had
pevivsly been tepoited undis  other chermicals Al current and
histurial Tibles have been revased avcordingly j
Beginning with the 1378 varvey. wit and gas extzaction (13} 18 no i
longet being grouped with petrolcumtefiming (29 nor s communik aton '
(38) heang grouped with clnn\u.ll equipmént (30) Instead these SIC
groaps ate indduded in the nonmuanutactunng Jdasification sothat the
factutany ind

:
)
¢
i
1
1
1
l
i
1
|
dehineation bebween manutactuning and 1
wuwteconsstent This change has almost no elfecton the levels of the 1

data



iber tr ageportdtnn eqquipment (373 75 379)

Aurat t andmissiles {372 370)0

Professrondand stentific instrume nts {38)
. Soen tific andd mechanial measuring instry
menh(JBl -82)
“Optical surgial photographic, dnd other

instruments (383 - 87|
» 3 A -
© Cther mangfac tunng industries—tobacco man.

utac t users (21, puriting and publishing (27),

leath e rpratucts (314, and iniscellaneous man-

utac t-uring industries (39)

DNutma nulactuning industiies - agniculture,
twestry and fisheries (07 09] nuning and
evtrac tion (10 14} ¢ ontracteohstruction [15
I’} transportation. communications, and
other public uthues (41 49), wholesale and
retnl trede {S50-59)  hinance. insurance and
il estale (00 07} andselectedserviceindus-
fes {739 807 897

C ompanysize-claiss—The size of acom-
pan y edetaminedby the total number of
its ermpbyees The five company srze-elasses
usecd m this report are less than 1,000

"emp> lovies, 1,000 t0 4,999 ¢employees, 5,000
to < ,999 employees, 10,000 to 24,999
emp> loyees, and 25,000 or more employees.

€ Lassification of reporting units—The

o pany or wr porate family that includes
all ess tablishments under common ownership
or contol 1sthe basic reporting unit. Each
com pany  was similarly dassified into a
singg Yesjze -categoryon the basis of its total
emp> loyme nt .

C ost per R&D scientist or engmeer—
The nberof R&D Suentists and eng:-
neer s wed to estimate the cost per R&D
scie iy or engineer for 1955-79.1s the

. aritFametic mean of the numbers of R&D
sciermitists and engineers reported 1n each
indwa stry For ]dnuary 1In two consecutive
years This number 1s then divided into
the ttdR&Dexpendituresof each industry.
For “exmple, the mean of the numbers of
R& ED sentists and engineers in January
197 and January 1980 15 divided into total
197 R&D expenditures for a total cost
per sumtistor cnglnger an 1979,

N omvailability of certain statistics—
Tab Lesin .appendix B use the term, not
sepa raely avaitable but are included 1n
total . mdicating that statstics are withheld
for motmeetng publication standards for
reas<omsuchay extremely high assocated
Sam meg err ol estimate, hlgh rate of
tmp watiion over 50 percent) because of
fatlue re of companies to report, possible

. -

*C O mpaes promanty, engaxed in the manutacture of ordnance and
Avcessa st tncbading complen gaided mnﬁlvc Are grouped with
comp.e v pnmaenly engaged ingthe nunulnluwnd arcrattand pasis
bevotasmen of davee ~imidstaty of B&DY whvives carned vut by majr
compr ey nthe twimdostne o

disclosure Bf dataon anindividial company,
Sr Uatainconsistent for inclusion in a time
series. [n some instances, withheld data
can be derived by subtracting from higher
level totals. Where this is possible the data
user should be aware that the derived
numbers are statistically unreliabte In no
instance, however, canany data be derived
which would disclose the operations of an
individual company. * *
Questionable data~Data where vver 30
percent uf the total has been estimated are
not published. Users should consult table
A-1 for imputation rates for specific items
Method of computation—Detailed sta-
tistics in the tables may notadd to totals or
sttbtotals because of rounding Also, per-
centages were calculated vn the basis of
thousands of dollars and may differ from
thuse based on thé rounded figures shown

methodology of
survey® .

The sample used for the 1979 Survey of
tndustrial Research and Development

“represented all manufacturing industries

and those nonmanufacturing industries
known, on the basis of earlier, more detailed

samples, to conduct or to finance research

and development. The sampling unit for

“the survey wap the company, defined as a

business organization consisting of one or
more establishments under codmon own-
ership or control A new panel for the
R&D survey is selected approxiniately every
five years The latest panel was selected
for the 1976 survey, the first since the
1971 survey Approximately 11,500 man-
ufacturing and nonmanufacturing com-
panies are included in the current sample,
which consists of about 4,500 certainty
companies (those with 100 percent chance
of inclusion in the panel]‘gnd about 7,000
noncertainty companies. N

The basic tool for the survey is Form
RD-1, which seeks detailed R&D infor-
iation from respondents Lompdmes n
the new panel that had received an RD-1

torm in the old panel (1971-75) once again

Jecewved an RD-1 form in 1976 (about 1,100
companies). The renlaining certainty and
noncertainty companies in the new panel

¥

* Thas secton was prepared in the Industiy Divisian o the Bureas of -

the Lensus the collecting and compding agent tor the Nanonal S ence
boundation in this susvey

receved an RD-2 survey form in 1970.
Form RID-2 1s an abbreviated version of
RD-1 and 15 mailed to companies only in
the year 1n which a new sample is drawn.
The purpose of Form RD-2 is to canvass
smaller R&D performers with a minimum
of reforting burden Once the RD-2 forms
from the survey respondents in 1976 were”
recenved and tabulated, they were reviewed
tor size. Those RD-2 companies that
repurted R&D expenditures of $560,000
or greater were converted to Form RD-1

reporters and were inuluded ‘with other
RD-1 companies in the 1977-79 surveys.

There were about 450 such companies.

The remaining RD-2 companies were not
matléd another form. Census estimated their
data based upon their 1976 report.

All manufacturing and selected non-
manufacturing companies (in SIC's 49,
7391-92, 7399, and 8911) with 1,000 ot
mor¢ employees were'indluded in the sample
with ertanty Manufacturing and selected
nonmanufacturing companues with fewer
than 1,000 employees were sampled at rates
depending upon their industry and em-
ployment «ize (table A-2) The source of
this sample was the 1974 Standard Statistical
Establishment List (SSEL): For 1976, the

‘SSELwas used for the first ime as a source

for the R&D sample. For other nonmanu-
fac turing'industries, the-sample was based
on the 19006 records of the Social Security
Administration ) )

Each year the Census’ Bureau reviews
the annual hsts of R&D contractors pub-
iished by the DOD and NASA to ensure that
‘the large contractors are included 1n the
sample. For the 1979 survey, the R&D-
performing manufacturing ompanies from
the 50 largest NASA contractors were in-
cluded in the reporting panel with certainty.

The particular sample selected 1s one of
a large numbet of samples of the same
type and size that, by chance, might have
been selected. Estimates from each of the
different samples wolld differ somewhat
from each other, and from the results of a
complete canvass conducted under es-
sentially the same condiions as the survey.
This varration among the posstble estimates
is defined by thesampling error, measured
in standdrd egrogsuinits. The complete
canvass total"would be included in the
range— n

1. From one standard error below to

one standard error above the derived

~" dstimate, for about two-thirds of all
_ possible samples -
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Table A-1  IMPUTATION RATES FOR SELECTED LTEMS ON THE RESEARCH AND DEVELOPMENT SURVEY BY INDUSTRY 1979 . .. ]

{Percent) - . !

. Item 5 - RaD) expenditures 1 ;
iten 2 Item & i

Ind 15ty SIC code Basic research Applied research Develupment Total R:D - 1.

. 4

. . | e B . _ 4

! Salest |Farloys [ Scientists | ooy {pgaral |92 | 1otal | ederal | €0 total | reacrar } €9 | toral? Con-", } Fed N }

nent engincers pany pany pany pany | ersl ;

]

. i

Total . ve e e M. 30 32 29| 2b.1 29 0§25.2) 37.0 22 1 f4ld 30{5 2L Sjaeb 8 9 13 b ﬁ

. i

Food and kindred products...ss.e « causene 20 18 2.0 al.s | 33,4 -133.4) >2.8 - ]>2.8] sl.e -] .71 12.% - 'R

Textiles and apparel... . . . . v or o 22.23 2.9 I.t 321 15 4 -{15.4] 28.4 4.9 21 1] 413 - 3 3.3 3.3 - f i

Lumber, woud products and furniture....... 24,25 .3 X N 95,21 195 -119.3% - - -1 2608 - 126.5 1.o| ‘Lo - 1

Paper snd allied products. ... «. o . . 26 3.4 3.2 19.9 - - -1 283 - 128 7§ 23.5% 23 5 1.2 1.2 -

Chemicals and allied products...v.vcenensnes ’ 28 .9 1.0 36,8 22.0 2.5125.7| 48.9 15.2 |>1.3} 43 1 27.3 | »9.1 2.8 3.1 -

. Industrial’ chemicals . o4 ciienien o e 281-82.286 3.0 2.5 37.1 3.0 15120 3} 35.6 8 9]43.1) 4b.2 27 3§ «4S - - - ~ i
‘ brugs and medicines ... ... ..., . 283 2.7 2.7 37.2| 28.t 19 635,51} >1.9 23 4 |9%%.4] 55 6 ~160.3 7.1 14 - ‘
Other chemicals o oh v cevens snaes 284-85.287-89 11 1.6 33, $3.8 | ¢ - [40.0( 23.7 - 36 253 - 4l 1.7 1.7 - }

L il .

Petroleum Fefinink.e: o « vusane o5 eean 29 2.5 1.9 22.2 - - -] 1.0 36 3§12.8 8 -1 29 .7 8 - i

Rubber Producl® o o o vuiecenra aa s s oan 30 2 .2 9.5 - -1 459 30 50.7 ] 42.4 $%.3 §46.3 - 3.7 - l

Stone. clay and glank producte. .+ secans 32 37 3.2 48.0 - - - 20 3 16 4| 35.7 9.1 1§ 16,4 v- - -

Priasry metals e e e e 33 1.1 1.1 2.3 | 26.7|  aear|27.6] 223 - 1305 319 15.8137 6 221 2.4 - i

1
rerrous setals and products. . . ... ..|331-32 3398—99 6.5 .4 31.t 8.4 -1 8.4 17.4 ~116.8] 28.8 - |28.8 .7 1 -
Nonferrous metals and producta . ... ... 333-36 \2.5 2.7 33.4 38.9 4b 1§42.1 26.6 - 139.7] 34.5 2% 4 3.7 4.0 - .

Fabricated setal products B e e e 34 1.2 2.6 51.6, - .- - 33 - 1343 26.6 ' 76 8] 23,7 2.8 ) .8 20.4
Machinery. . ¥ . . .. . . 35 1.6 8.3 3l.6 3.7 6l.7]%.0 ] 30.1 11.6 | 36.5] 40.3 .. 38.6/28.0 .9 .8 1.1
, .
Offtca, computing, amt accounting . . N R .
machines. .. .. & uiur suemamrsas 4 oo wa 357 .6 .6 26 4 9.5 71.61 8.1 5.3 85 8| 18.6 35.71143 - -~
tither machinery, except electrical ...... 351-56,358-59 2.1 12.4 13.3 17.6 - 18.1] «l.2 83.4 {34 S6.4 7251557 3.0 2.5 1.1
Rlectrical cquipment . ... ...+ ss cesanss 36 1.0 1.2 30.4 38.2 25.0 40:0 >3.3 2B.7126.2 ’7 9 22,8132 5 .4 Wb, 4
Radlo and IV recelvin® equipmmnt ....... 365 2 4.8 y 12.3 68.0 -|08.0) 1.9 - | .9 73.3 -1 n.3 2.3 2.3 -
Electronic CORMPONENntR oo « & «x s -sx . 367 9.9 8.1 48 6 - - =] 32 66.7132.6| 11.4 49.7(14.8 2.3 1.9 3.2
COMMUNLCAtiOnN eGUIPMONR .. 1. er & seeuans 366 .3 .2 . 18.6 1 4l.8 18 2]45.0] 20.2 389114.9 19.1 16 34215 .2 A
Other electrical equipment .. ..... . 361+ 64.369 - - 37.8 . 66.7 - l'. 1, 5.4 14.7] 28.9 23.9 4281 - -
Motor vehicles and motor vehicles )
equipmont P ke ue wees s oaeee aaens 37 2 .5 44| 945 194,51 179 s2.z| 82,7 12,6 779} 7a7 - - -
Other transportation equipment.. c.oeo oo 373-75.309 10.4 1.6 40.4 | s1.1 68.6 - 9.4 ~120.0] 19.5 5 7119.6 6.1 ] 34.5 -
Afrcraft and mishiles . .. siueiiiie o aaen 312.376 3.1 4.1 16| 27.8 2.2 2.3 2.4 7.8118.5 9.2 9 4] 8.3 o4 LS. R
Prolessional and scientific instrusents .. 38 12.4 11.2 55.6 | 70.0 -frm.0] 4.2 4b.5 [ 36.2] 67.2 S4.1)75.9, 4 3 . .
Scientific and mechantcal morsuring - Ty e - B " D B ‘ ’ PR
instruments . s e ae evee s M 381-82 1.3 1.4 7.8 15.0 -175.0] 695 96,3} 69.0] 65.2 839 |na 7 .8 B 49 -
Optical, surkical photographtc, and * -
other' rquipment e v Nrur aresbens aun . 383-871¢« 20.3 17.8 W3.7{ 571.2 =197.2 43, 164.3 [ 48.8] ol.8 38,3180 9 .3 .2 A
Other manufacturing induatries..,.. e s 28,27,31,39 3.8 1.3 42.3 - - =] 36.9 84 3}36.5] 35.0 40 0fl8], .o 6 .-
NORRANULACTUF g IDAURELFAER.ce surners 5o 07-17,41-67. | 5.8 8.7 $1.7 2.4 12.5 ~ | 60.7 43 3182.9] s6.ap 57T 7[5 .8 t.o 6
737.739.807.891 < -
- Repradnts no tmputarion , , ’
iThese 1tems calculated from form RD-1 (detatled form malied to large <orporations conductink Réu) amd furm Rixd tabbreviatad virsion ol Ris | lote madlod to Aealler K D
perforeers), - ‘ .
ALl other 1temd calculated from form Rixl only RIx2 reapondents were ndt axked these questions. - . ]
. ( L]
» R
¢ . . .
? ..
20
.
.

:
. . - S .

ERIC o e - ]




4
7z

. . .
.
Tanrle A-1 IMPUTATION RATES. FOR SELECTED 1TEMS ON THE RESEARCH AND DEVELOPMENT SURVEY BY INDUSTRY: 1979--Continued .'
,
{Percent)
ftes ' ites ften 9 -
- item 1l Ites 12 ttex i3 . .
Yo Dy cont ricld» of bLasic remearch Applied R.D by product f{ield . Yodustfy
Other N Electrical| Asrcrafe Xator Lpergy | Pollution § Outside Foreixn
Mae .
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Table A-2. Sampling ratibs usedin the selection of manufacturing and
nonmanufacturing companies included in the sucvey of industrial
—____research and development by industry and size of company: 1979

’

2. From two standard errors below to
two standaid errors above the Jde-
nived estimate for about 95 pereent

. ol all poysitflesamples, .
] Compames with total employment of— 3. From lhr\' stapdard errors below.to
Industry SIC code’ . three standard’errors above the de-
Y 1-99{ 100-498500-999 | 1000 + nived estimate, almost always.
Food and kindred prod ucts 20 008 | .050 | 750 |1000  An inference that the comparable com-
Textlesandapparel . . ) 22,23 . 006 031 | 1000 |1000 plete canvass total would be within the
Lumber. wood products. and furmture 24.25 010 100 750 11000 indicated ranges would be correct in ap-
Paperand allied products i 26 006 062 | 1-000 | 1000 proximately the relative frequencies shown.
Chemicais and allied products - P R Those proportions, therefore, may be
Industrial chemicals 281-82.286 111 | 1.000- | 1000 |1.000 interpreted as defining the confidence that
Drugs andmedicines . . 283 333 4r1.000 | 1.000 1000 the estimates from a partictlar sample would
Other chemicals . |284-85,287-89 O3 666 | 1000 |1000 differ from complete coverage results by
) e
N % y « much as one, two, or tl st
Petroleum refining L. . 29 | £ 0s2 |1000 [1000 {1000 O uch as or | wo, or three standard
Rubber products ‘ 30 F " 010 |-.200 | 1000 [1000.  errors, respectively. _
. Stone clay. and glass products . , 327 ;.008 200 | 1000 {1.000 For E’deple, suppose an estlma}ed total.
' o ' | . -~ 0 1s shown as 400 with an associated relative
nimary metals :
. : sta Je{e13 .
Ferrous metalsand products B31-328398-99 008 | 142 | 1000 |1000 - ndard er ‘; of 2 percent T?,‘;’e 15 t};\e“
Nanferrous metals and products 333-36 006 625 | 1000 |1.000 app‘roxlmale y 67-percent contidence that
' e — the interval 392 to 408 includes the complete
. 0 -« p
Fabncated metal products . 34 010 | 200 | 1.000 [1000  canvass total, abouf 95-percent confidence
B — * that the interval 384 to, 416 incl the
Machinery . . 35 oos | 125 [ 1000 [1000 otal 4d61 udles th
Office. computing, and accounting N . tom;? ete canvass to ’a , and almost certain
machines . 357 006 125 | 1000 {1000 confidence that the interval 376 to 424
== = includes the complete canvass total.
Electrical equipment Cl , In additian to the sampling errors meas-
. Sf‘d'Oa"d TV recewingequipment gg? gg? 1 ggg 1 ggg : ggg ured by the standard error, the estimates
ectroniccomponents . . y . .
: $
Communication equipment 366 . 031 [1.000 1000|1000 € f"%”e“ to errors in response, coding,
Otner electrical equipment | 361-64.369 062 | 333 | 1000 |1000  Processingand imputation for nonresponse.
STmE " —  These nonsampling errors would also occur
Motor ve hicles and motor vehictes equipment .| 371 018 500 | 1000 71000 il a complete canvass were tobe conducted
Other transportation equipment 373-75.379 029 .666 | 1000 |1000 under the «ame conditions as the survey
Arrcraft and missiles o 372,376 - 111 11000 °f 1000 1392_ (table A-3). ‘
Professional and scientific instcuments: ) The forms for the survey were mailed in
Scientihicand mechanical measuring . - March 1980, and nonrespondents received
. instruments .. . .o 381-82 , .20?‘, 1.000 1000 {1.000 followups by mail. Since total R&D pei-
Optical. surgical. photographic, and . . { of . ,
unds, total Federal R&D funds,
othernstruments . - 383-87 w62 | 1000 | 1.000 [1000  formancefund tal Federal R&D fund
o . . . total net sales, and total employment are
Other marylacturing industries . 21,27,31,39 .006 062 | 1.000 {1000 included n the Census Bureau’s mandatory
Nonmanufacturingindustries J07-17,44,50,53 ) ) ® 0, statistical program, the few companies that
co 60.63,737,807 | 1-49[50-99 - did not reply to Form RD-1 for 1979 were
\ 49,7391-92. | °.010f %500} .500 | 1.000 |1000 mailed the Census Form MA-121, which
7399.8911 .
; . collects these mandatory items.

‘Executive Office of the Rresident, Oftfice of Management and Budget, Standard Industral Class-
fication Manual 1972 Washingtoh, D.C 20402. Supt of Documents, U.S Government Printing Office,

,-Companies in these SIC codes were not sampled, but were hand selected fromthe previous mailing
panel ’ ) -

“Sampling in these cells was a 2-stage process. An initial rate of 500 was used for the entire cells
The selected cases with total employment less than 50 were then subsampled at a 1/50 rate Those with
total employment greater than or equal to 50 were not subsampled.

al .
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In the abeence of respondent-distributed
Jatda, Census has estimated data f6r items
as required in accordance with past per:
furmance and industry averages. Table A-3
<hows estimation rates for most items on
the R&D survey form.




Table A-3.

STANDARD ERROR OF ESTIMATE (PERCENTAGE)OF FUNDS

PERFORMANCE FOR ALL JOOMPANY SIZE-GROUPS

naustTy

— - - SIC-cods

TOtAleouetvvieivarenoeenraararsnctusiasocsnnannasnes

o POOd aDd KIDAred PrOUCES. e ereensoreressnsnotdaseasnsssns
Textiles and APPSrel....iciieiicuetirttettieasaaiatisaanns
Lusber, eood products, and fUrDILUrS....cvroensconescanonss
Paper snd sllied produCts. .. cveuseceretiovesranancanssanns
Cheaicals and s111ed ProduUCts....qeeseserersenssssnrenanses

Industrisl chnicnll
Drugs and M@ALCIne®s. e e nrnrorrcssnssrasnsscssnsnsonnos
Other chemicals,e.......

’
TR TN T R R I I S

Po'trohu- T £ 83 ¥ A R R T

RubbOr Products.... ossssessnsnsnsassscssonssones

Stons, clay, and glass products, .. cecerescssansns

Prifary Setals.....ccevvururvoansnsncsnonsosonaelesnnscssnns
Ferrous netals and ProdUCt S e veuruananssoassransnnsnnrns
Nonforrous metsls snd ProduCts...c.vsscesenaosasannesenss

rnbtlc;todutll ProduCtse . cuiscuesseonssastsnsnsessvassacns

MBCBITOT Y v e v v easneoeionsonsnsssansonasenssnsnsssnsnatnnnes

. - t
0ffice, computing, sad accounting machines....

" Blectricsl @QUIPRSNL . . cicnvartseressrseroraraePdiaaarrenns

Redio snd TV receiving equipment...ccoevvssesnnsfisnncenss
ElsctroniC COMPON@NLE. ... ccecessasersavsssvasscasassassses
Communicstion eQUIPASDL.ceeeriseercusaranrars

Other electricsl @QUIPEENt. ..ecrensesrosrororsnsesssannts

Motor vehicles and motor vehicles equipment....c.cveeveacare
Otfier transportation eQUIPEANL. ... sssencnrsssssasaronns
ALrcraft and missLles. . .oeos rerrarnbocsocacnocoasscnrsanre
Professionsl and scientific instruments....ccesceseocataces

.':cuntluc and mechanical sessuring instruments.....ccee.
“Optical, surgical, photogrsphic, and other instrumsnts...

Othsr manufacturing Industri@s. i ciieicrcararcaesnnecarssse
Nonsgnufscturing {ndustries. . cc.corenrscorasoscassrsscnanh
~

- 20
22,23
24,25

26
28

281-82, 286
L 283
- 284-85,287-89

29
30
32
33

331-32,3398-99
333-36

34
35

357
36

365
367
366
361-64,369

M 11
373-75,379

. 372,376
- 38

381-82
383-87

21,27,31,39
07-17,41-61,
131,739,

reporting concepts or (hanges incompany
structure such as mergers ‘or acquisitions.
To maintain some measure of consistency,
the employmerit-size classification of any
rcompany attected by such changes s
adjusted so that the data from thecompany 15
tabulated in the same employment-size
Category tor two consecutive years
Some measure of the degree of change
retlecing these types of adjustments in
wntrastto an actual dhange in R&D activity
can be gained by comparing figures for the
same year reported m two succeeding survey
publications, e g., 1978 R&D statistics in
the final reportof the 1978 survey and the
revised 1978 R&D.statistics m the final
report of the 1979 survey. The totals for

- broad dassifications are likely to be very

807,891 .

IA description of the standsid error of estimste is given in section A under "Method-
ology of Survey." The percentsge (or relative) standard errors in this table may be¢ con-
verted to standard errors of estimste by multiplyiog the percsntsgs shown by the associ-
ated estimste. For example, the relative standard srror of sstimate for RLD performancs
for sll company size-groups in the food and kindred products industry (SIC 20) is shown
as 4 percsnt, and the sssociated *otsl RLD estiyate for this industry is shown as $48
million in table B-3, "Punds for RLD by .Industry and Size of Companf: 1979." Ths
standard error of estimate, then, is .04 times %80 or 19.2.

Less than 0.5 percent. '

AR Y
National Science Foundation.

N

comparability -
of data

SQURCE:

bility over any 2-year pegipd ‘Before mailing
the new-survey forms each year Census
enters on each one the previous year’s
figures as reported by the respandent. The
respondent is asked to adjust the data for
the previous year as necessary to make it
. comparable to those data being reported

for the current year Such adjustments are

In the surveys of industrial re§earch and
4 .
made ta reflect, for example, changes in

development there s substantial compara-
(V- .

Q

ERIC

Aruitoxt provided by Eic:

tlose n the two reports, larger differences
are noticeable in the finer detail. The results
undergcore the point that the measures are
approximate and indicative ratherthan

recise .
prec s

industry codes
for1967-78'°

. -

The mdustry codes appearing in the tables
are based on the 1972 SIC Manual. The SIC
¢ companies fur 1907-74

Rtilized m the publications

for thoseAears) were otiginally deternuned
by data reported in the 1967 Economic
Censuses, Between 1967 and.1974 the SIC
code for a company on the R&D suryey
generally remained fixed and reflected that
company's principal activity as of 1967.
Under certain cirgimstances, however,
such as the: mergerf of two or more com-
panies, the acguisfion.of oné company
by another, or the formation of “conglom-
erates, " the 1967 SIC (ode for a company
could have changed. The Bureau of the

S
Far ahecusaion ot industy condis tor 1900 and eatlier years see
Natwnal Saence Toundation Resparddiand Developmment m lndustry,
1978 Jrnds 1975 Scantnts & Eanecrs, Janmtarry 1970 (INSE 77 324}
and Researchand Diveloppmneat m frndistey, 197¢ Frnds 1970 Scentists
S Eargmeers, Janaary 1971 (NS 72 209) (Washington D0 Supt ot
Iiwamenie L 5 Cavernmont Pioding Ui be 1978 and 1972}
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Eensus would nut hav e been aware of any
SIC code Chiange for a company until the
1970 new sample pas drawn based upon
the 1974 5SEL Dfe (Sev above descniptiun
ot the new smfiple.) When the new sample
Wb ?vlvfm ted, Census examined the industry
codes of comipanies in Both the old and
new panedy tor possible chapge. Forlarger
R&D companes that switched industry
coudes between panels, the histurical R&D
tables {1e, 1908-74) have been adjusted
to reflectthe change in company activities
AS it was not generally known when a
company changedits industrial activities,

the data were adjusted in= the followsng
A !

J

fashion for companies whose industry
codes changed between 1907 and 19714,
the industry total for each of the years
attected (1908 through 1974) were estimated
to have changed at aconstant rate ot 143
pereent per year The data for the industiy
i which the company was dassitied in
1907 were thus deflated by 143 percent
per year for each of the years 1908 74
v g . 14 3 percent subtracted in 1908, 28 o
pereent in 1909, 42 940 1970, et} Suni-
larly, the data for the industry in which
the company was assified in 1971 were
intlated by 14 3 percent per year fur cach

"ot the years 1908-74 The industry code

*

assipmd to a u)mp:my kpr 4978 s also
used to dassify that company s activities
tor the vears 197579, o

Fhe tollowing muasures were adjusted
in thes manna Numbee ot suentists and
enginects, tunds tor tescarch and deyed-
opment total, Foderal, and company, net
aales. cost per R&DD saentist ur engineer,
and basic tescaindi expendituies These
histoncal Wata appear, torexample, in
selected tablos ol thus NSE publication on
rescardi and developrent in industry  (See
tables B-3, B-o. B-12, B-21, B-31, B-52,
and B 531 ] No adjustments were made in
data tor uther measures.

‘ ¢« ] '
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appendix b - .

statistical tables

[N

In all tables of this report

* Details may not add to totals because
of rounding.

d Percentages were calculated on the
basis of thousands of dollars and
may differ from those based on the
rounded figures shown.

® Percentage changes are increases
untess otherwise indicated.

v
4

Total Funds for Research and Development’
Page

B-1 Trends in funds for industriat

research and development by

source 1956-79 . . . . 00
Selected data for R&D- pertormlng
compamesby industry: 1978-79 .. .. 00
Funds for research ‘and development

by industry and size of company A
1956-58 and 1963- 79 e . . 00
Funds for research and development

by ndustry and selected company
Slze-groups. 1979 . . ... .. 00
Funds for research and development

by industry. size of company, and

sizeof R&Dprogram: 1979 . ........... 00

B-4

Company Funds for Research and Development

*B-6 Company funds for research and
— devélopment by industry and size of
company, 1957-58 and 1963- 79

B-7 Company funds for research and
. development by industry and
selected company size-groups, 1879 .. 00
Company-tinanced research and .
development contracted to outside ]
organmizations by dustry and se-

, lected company sfze- groups 1979 . 00

B-8

d
—
* Printgd In this volume

Companies with 1,000 or more em-
ployees contracting research and
devetlopment to outside organiza-

tions by industry ard size of com-

pPany. 1979 ... ... . i e 00
Company research and development
performed by foreign affihates of U.S
domestic-companies outstde the

United States by selected industry.
1974-79 .ot e e 00
Company funds for R&D performance

by selected industry. 1979 actual and
1980 budgetestimate «. .. . .... 00

B-9

B.11

Federal Funds for Research and Development

*B-12 Federal funds for research and devel-
opment by industry and size of ‘
company: 1957-58 and 1963-79
Federal funds for research and devél-’
opment by industry and selected
company size-groups: 1979 . 00
Federal funds for research and devel-

“opment by selected industry and
agency: 1963-77 and€979 . . . . 00
R&D-performing companies with
1.000 or more employees and number
with Federal R&D funds by industry
and sizeof company: 1979 00
Industry-administered federally
funded research and development
center)s—composihon of work force
and funds by character of work:

1978-20 ... i e 00

R&D Funds by Size of Company

R&D-performing companies in manu-
facturing and nonmanufacturing
industries by size of company: 1979 .... 00
R&D-performing companies with

1,000 or more employees by size of
company and R&D program. 1979 ..... 00
R&D-performing manufacturing com-
panies with 5.000 or more employees

by industry and percent change in
R&DfuNds! 1978-79 .. ... coieiiaens 00

* Panted in this volume

.
} 2

*

B-20 Percent of total, Federal; and company
funds 6f R&D-performing companies
ranked by size of R&D program:

1972-79

R&D Funds Related to Net Sales

. Net sales of R&D-performing manufac-
turing compames by industry and
selected company-size groups:
1978-79 ..........

*B-22 R&D funds as a percent of net sales In

R&D-performing manufacturuig com-
’ panies by industry and siZze of com-
pany. 1957-58and 1963-69

l‘—:"

-

*B-23 Company R&D funds as percent of .

net sales in R&D-performing manu-
facturing companies by industry

and size of company. 1957-58 and
196369 .. vvivree i 00
R&D funds as a percent of net sales In

in R&D-pérforming manufacturing
companes ranked by size of R&D
program byindustry:1979 . ....,..... 00
Company R&D funds as a percent of

net sales IN"R&D-performing manufac-
turing companies ranked by size of
netsales by industry: 1979 ............ 00
Percent of net sales and employment

of R&D-performing compamies ranked

by size of R&D program: 1972-79
Percent of total and Federal R&D
funds and of net sales of R&D-per-
forming companies ranked by size

of R&D program by industry:1979...... 00

B-24

B-25

B-27

Funds for Research and Funds
. for Development .o

*B-28 Funds for basio research, applied
research, and development perform-
ance.1953-79 .. . . . .. .00
Funds fof basic research applled
reseffich, and development by in-

dustry and Selected company size-
groups: 1979 .o viis v e e OQ

_
*Printed in this volume |

SOME DATA MAY HAVE SIGNIFICANTIMPUTATION RATES. SEE TECHNICAL NOTES FOR DETAILS.
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B-30

.

B-31

B-32

B-33

’

B-34

B-35
B-36

By

_..- B-38

B-39

B-40

"ERIC

« N

_sourceoffunds 1979 . . .....

Funds for basic research, apphed
research, and development by n. |
dustry, source of funds, and selected
companysize-groups 1979 00
Funds for basic research by industry

and size of company 1957-58 and .
1963-79 . .. . 00
Funds for basic research by field of
science and engrneerrng 1967-77

and 1979 00
Funds for basic research by industry

and field of science and engineering'

1979 . . ... .00
R&D-performing compames wnth

5.000 or more’ employees and number

of companies performing basic re-
search by industry and size of com-

pany. 1979 . . . . 2 .. 00
Funds for applied research and de-
velopment by product field: 1963-77,

and 1979 . 00
Funds for applied research and de-
velopment by product field and

.~ 00
Funds for apphed research and
development by industry and product
field: 1979 .. ... .. 00
Funds for applied research and de-
velopment by industry and secondary
productfield: 1979

Energy and Pollution Abatement Research

and Development

Expenditures for energy résearch

and development by selected indus-

try: 1972-80 (projected) , . 0d
Expenditurés for energy researth

and development by selected indus-
tryand source of funds; 1978-79 .. . 00

\

industrial expenditures for energy *
research and development by
primary energy source 1972-80
(projected) . . .. 00
*B-42 Industrial expenditures for energy
« research and development by
pnmary energy source and source
offunds 1978-79 00
Expenditures for poliution abate-
ment research and development
bysndustry 1973-80 {projected) 00
Expenditures for pollution abate-
ment r_esearch and development by
industryand source of funds 1979 . . 00
Industrial expénditures for pollu-
tion abatement research and develop-
ment by type of pollution 1973-80
(projected) . . 00
*B-46 Industnal expenditures for poliution
abatement research and develop-
ment by type of pollution and source
offunds 1979 . .. . ... . . 00
Research and Development Distribution
bySpecial Categories

B-41

B-45

*B-47 Product versus process appled re-
search and development by selected
industry 1979 . 00

*B-48 Company R&D expenditures to meet
regulations by agency by selected
industry: 1979 - 00

Geographic Distribution of R&D Funds

B-49 Geographic distribution of funds for
industrial research and development.
1963-77and 1979. . .. .. 00

—_———

*Printed in this volume

B-50 Geographic distfibution of funds fdr
industrial research and development

bysourceofiunds 1979 3 |

"Distribution of R&D Funds
. by Major Type of Cost
Distribution of R&D costs by
industry andtypeofcost 1979

B-51

Employment

*B-52 Fuli-ime-equivalent number of R&D
scientists and engineers by industry
and size of company" January
1957-58.and 1963-80
Full-ime-equivalent number 0f sCi-
entists and engineers by industry

and source of R&D funds Jamuary
1980

Cost per R&D scientist or engrneer
by industry and size 6f company:
1957-58 and 1963-79 .

Cost per R&D sC|ent|st or engrnéer by
industry and selected company. stze-
groups. 1979 .
Cost per R&D scientist or enguneer n
companigs ranked by size of R&D
program. 1972-79 . .

Total employment of R&D-performlng
companies by industry and size of
company 1978-79. .. .
R&D scientists and engineers per:
1,000 employees by industry and
sizeof company. 1958 and 1963-79
Total and company R&D funds per
employee by size of company 1963
and1967-79

B-53

B-54

B-55

B-56

B-57

B-58

B-59

*Prnted in this volume

00

00

. 00

00

. 00

.. 00

.. 00
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N A .
Table B-3. Funds for research and development by industry and size of company:
1956-58 and 1963-29
{Dollarsin millions}
, , , - b o
3
Industry and size of company SICcode 1956+ 1957 | 1958| 1963] 1964 1965 1966] 1967| 1968 1969
Total T . [56.605 [$7.731 [$8,389[512,630[513.512[514,185($15,548(316,385[517.429($18,308
Distribution by industry ’
Food and kindred products - 20 |- 64 74 83 130 144 157 164 183 184 199
Textiles and apparel” . 22,23 oy 14 12 11 12 10 12 12 20 18
Lumber, wood products, and ’
. furmture .. ... . ... .. . 2425 " 14 12l 12 1 12 12 20 18
. Paperandalied products , 26 36 35 42 69 77 94 117 128 144 188
Chemicals and apphed products 28| 641 705 7921 1,239 1,284 1,356 1,407 1,507} 1,589| . 1,660
Industrialchemicals 281-82,286 460 503 553 809 865 ‘908 918| ., 966 981} 1,007
Drugs andmedicines . 283 94 104 128 . 216 234 267 308 343 398, 444
Other chemicals 284-85,287-89 87 98 11 214 ,1_85 181 181 198 210 209
Petroleumrefining . . T 29 182 21 246 317 393 397 371 371 437, 467
Rubber products Co 30 ") 107 89 156 158 162 168! 182 223 261
Stone. clay, and glass products e 32 260 269 275 100 109 112 117 136 142 159
Primary metais 33 90 108 131 ‘.QJBS 195 213 232 242 251 257
Ferrousmetalsand products’ 331-32,3398-99 (") 64 80 106 116 128 139 135 135 136~
- . Nonferrous metals and products?® 333-36 ") . 44 51 77 79 85 93 107 115 121
Fabricated metals products . 34 116 135 162 153 148 145 154 163 1834 182
Machigery 35 543.f 669 781 958 1,015/ 1,065 1,217 1,326} 1,483 1,546
Office, computmg and : ' .
accounting machines .. . 357 ) “ (] * ) “ “) (Y () “)
Other machinery, except e!ectr:cal 351:56,358-59 (%) (&) ) *) *) * *) ¢) *) *)
Electical equipment . . ... 36| 1516 | 1,804 | 1,969] 2,866 2.972| 3.200| 3.626|, 3.861| 4.083 4,348
Radio and TV receving equrpment 365 *) (] *) *) *) ‘) 471 - 45 55 57
Electronic components 367
") 748 8681 1,773] 1,872 1,989|. 2,249; 2,425 25200 2,671
¥ Communication equipment 366 -,
Olhgr elecmcalequ;pment 361-64,369 (') {11,056 1,101 1,093] 1,100{ 1,211 1,330 1,397{ 1,508 1,620
Motor vehicles motor- - - - o ‘
vehicles equi@nent 371 ’ R
: 688 707 856| 1,090 1,182] 1,230] 1,344 1,354] 1,499 1.566
. Othértransportation equipment 373-75,379
+ Arcraft and missiles « 372,376 | 2,138 | 2,574 | 2,609] 4,712] 5,078{ 5,148 5,526 5,669} 5,765 5,882
Prolessionaland scientific 1. '
nstruments . ..., 38 200 249 294 284 331 403 468 542 663 742
Scientificand mechanical * :
measuring instruments . . 381-82 97 139 156§ 70 74 80 87 104 118 123
Optical. surgical, photographic, y )
and other instruments 383-87 103 110 138 214| - 257 323 381 238 545|- 619 ..
, Other manufactunng industries 21,27,31,39 ") 93 105 54 65 71 77 90 101 104
: ! . .
‘ Nonmanufacturingindustries ... .. | 07-17.41-67, .
. o - 737.,739,807.891 M ) 117 276 319 384 497]. 559 603, 655
e Distribution bysize of company
(based onnumber of employees) .
Lessthan 1000 .. ..., ool oo, oLl ;;369 542 532 619 632 659 621 6871 "' (M) " -
‘' 1,000t0 4,9_99 O 550 2632 642| 1,022] 1,035 956] 1,0431 1,017 (") .
5,000t109.999 . . . ... .o e 793 892 960] 1,033
100001024999 .., .. .o e, '
! ) 5,686 (6,557 | 7,215} 10,989] 11,846[ 12,569
» » 25,0000r more - N 13,092] 13,790} 14,7801 15435
’ - e )
o .
N\ \ - - . N
- 7
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Table B-3. Funds for research and development by industry and size of company:
1956-58 and 1963-79 — Confinued

[DoHlarsin million's]

25,0000MmMOre . .... ..cvnuunnnnnnn
t

1978

1533.365

1979

[837.953

Industry and size of company SIC code 31972 1976
Total .. ...... S, [518.0671518,3201819.552 526.997
Distribution by indust'ry
Food andkindred products ... ..... 20 259 353
Textilesand apparel ...... ... P 22,23 61 ‘82
Lumber,wood products, v
andfurniture. .. .. ......... .. . 24,25 64 107
Paper and allied products ..... . .. 26 189 313
Chemicals and applied products ... 28 1,932 3,017
Industrial chemicals .... . ... 281-82,286 1,031 1,524
Drugsand medicines ...... ... . 283 607 1.091
Otherchemicals . .... ..... -.. | 284-85,287-89 294 401
Petroleumrefining . ..... C s ’ . e 29 468 767
Rubberproducts .......... .... . 30 377 502
Stone, clay, and glass products.... .. 32| - 183 263
Pnmarymetals ...... ........ R 33 277 506
Ferrous metals and products® ... ... | 331-32,3398-99 146 256
Nonferrous metals and pr_gﬂ}ggts’ . 333-36 130 250
Fabricated metals products .. . . . 34 253 358
Machinery ....... SR 35 2,158 3,487
Office, computing, and ,
accountingmachines ........... : 357 1,456 2,402
Other achinery, except electrical 351-56,358-59 *) *)
Electricalequipment ........... L ' 36 4,680 5,636
Radioand TV receiving equipment 365 48 52
Electroniccomponents ... ..... 3671 330 691
Communicationequipment ...... . 364 2,583 2,511
Otherelectricalequipment .. ... 361-64,369 1,719 2,382
Motor vehicles and motor .
vehiclesequipment ........ ..... 371 1,954 2,778
Other transportation equipment .” ... 373-75.379* 56 94
Arrcraftandmissiles .............. 372,376 4,950 6,339
Ptofessional and scientific o
INStruments ..........ieeien. . T 38 838 1,331
Scientific andmechanical .
measuring instruments ..,..... 381-82 163 325
Optical, urgical, photographic, v
and otherinstruments ....... . 383-87 675 1,007
{ Other ntanufacturing industries- . . . .. 21,27,31,39 146 217
Nonmanufacturing industries ... ... 07-17,41-67,
737,739,807,891 707 845
¥ Distribution by size of company
(based on numberof employees)
Lessthan1,000.. ........... e e 929 1,384
1000t04,999 ...... ... < eeiieia i 1,215 1,500
5000t09,999 ........... B AN 1,076 1,648
10,000t024,999 ... o ..cviiieennn |0 ceiniiaiaaa 1 2,159 2,874
............... J 4,173 19,591

429
84

" 133

391

3.584
1,835
1,270

479

1.060

488
321
549
266
283

396}
4.480

3.134
* 1,346

6,612

52
843

3.196

2,527

3.841

128

7.690

1,758

493

1,265

283

1,138

1,354
1,966
1611

4,144

24,290

480
91

149
454

4.035
2,026
1,441

568

1.224
551
+ 348
612
291
321

467
5.126

3.598
1.528

7,646
1,043

3,776
2,766

4.429

153
8.454

2,050
601
1.449

304

1.380

1.553
2,209
1.920
4,739

27,532

‘Neot separately available butincluded intotal.
’Estimated by the National Science Foundation.

1S1C codes 3398 and 3399 included in the nonferrous metals and

products group for'1956-65.

*Data not tabulated at this level prior to 1972.

x

*Data not tabulated at this level prior to 1977,
“Included in the other electrical equipment groyp

SOURCE. National Science Foundation
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. Table B-6. Company funds for research and development byindustry and size of company:
, 1957-58 and 1963-79"
[Dollarsin mllhons] , ¢
* Industry and s1ze of company SiCcode | 1957 | 1958 | 1963 | 1964] 1965{ 1966 | 1967 | 1968| 1969
- - - - . — e e —
Total - $3,396 {$3,630 |$5,360 |$5.792]| $6.445] $7.216 | $8,020 {$8, 869 $9,857
Distribution by industry ) .
Food and kindred products 20 74 77 (?) 143 156 161 181 182 198
Textiles and apparel W 22,23 14 20 28 B ® *) ) () Y]
Lumber, wood products, . -
and furniture 24,25 14 12 Al ™ ® 12 12 20 18
Paperand allied products 26 35 42 69 77 93 ?) 123 (3 ()
Chemicals and applied products 28 616 666 | 1,004 1,082| 1,165 1,219 1,297 | 1,389] 1,468
Industrniatchemicals 281-82,286 423 443 662 725 761 760 785 810 842
Drugs and medicines 283| 104 126 | 207 6] *) ) ) ) )
Other chemicals 284-85,287-89 89 97| 135 &) er ) ) ) )
Petroleum refining 29 200 234 296 332 349 353 355 403 457
: Rubber products (30 70 68 1 124 140 149 160 186 196
Stone. clay. and glass products 32 1. & 97 105 Y09 114 134 139 158
Primary metais 33 103 17 174 186 ~205 224 234 241 247
Ferrous metals and products’ 331-32,3398-99 63 78 105 114 127 136 134 134 135
Nonferrous metals and products® 333-36 40 39 69 72 78 88 100 108 12
Fabricated metals products . . 34 97 105 129 129 129 137 151 165 174
' Mathinery - . " 35 397 438 709 769 826 931} 1,004 | 1,142} 1.286
Office. computing, and
accounting machines . 357 “ “ ] ™ 9 “ 9 9 ()
Other machinery, exceptelectrigal 351-56,358-59 ) *) (* *) *) ) (*) (*) )
. Electrical equipment 36 608 632 | 1.017 | 1,099]| 1.217| 1,426 | 1571 | 1,749 1,957
Radio and TV receving equipment 365 * * * *) * ® () (?) (‘)
Electroniccomponents 367 ‘
. ‘ 230 .253 | 564 613 697 821 \9:%‘\ 993 1,113
Communication equipment 366
Other electrical equipment 361-64,369 378 379 453 486 520 *) () (% (*)
Motor vehicles and motor i

. vehicles equipment 3 . N .

“ s 517 560 799 860 905| 1,000 994 | 1,124 1,278
Other transportation equipment 373-75,379 ,
Asrcralt and missiles 372,376 299 333 452 457 649 802 1,138 | 1,230} 1.354
Professional and scientific 1

fhstruments 38 140 157 202 236 271 323 353 429 505
Scientific and mechanical .
measuring instruments 381-82 59 63 53 54 58 65 67 83 91
Optical, surgical, photographic,
and otherinstruments, 383-87 81 94 149 182 213 258 286 346 414
Other manufacturingindustries K 21,27,31,39 19 39 52| 61 67 (2) 88 (?) ()
Nonmanulac!unngmdustneﬂs L 07-17,41-67, ) -
. ’ 737,739,807,891 (3 55 85 90 116 130 172 172 207
Distribution by size of company
(based on numberotemployees) .
Less than 1.000 . 375 299 425 [ M7 435 387 459 (%) (’_)
1,000t0 4,999 .. ’406 7440 596 602 579 657 666 () (‘)
5.000109.999 611 642 | 661 775
10.00010.24.999
i 12615 |*2,891 | 4.338 | 4.773] 5.431
4 25 0000r more o 5,561 | 6,254 | 7,118 | 7.909
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( 2
Industry and size oféonipany SICcode| 1970 1971] 1972| 1973 1974] 1975 197ﬂ 1977 197_8 "2 1979
- [d i
Tol” ,oda - 1810.288l$10.654(811,535($13.104[$14.667 515.582(317.436519.407[522. 156{525.493
*  Distribwdion by industry ‘ . -
Foodandkindred products‘. e | 20 227 238 258 268 297 . O ) ) Q]
Textles andapparel . . . ... ... 22,23 (?) 59 61 63 ? ) Q] Q) * * .
Lumber wood products, ’
andfurnture. . ...... ool 24,25 + 59 * ) * *r 88 106 127 133 149
- o Paperandallied pro%ggts . } 26 . @ 188 ?) ?) ) *) ?) * *
Chemical¥and appiied products l . 28 ".593 1639 1.741] 1.807 2:217| 2490 2.751] 2.956| 3.218] 3.656
. Industrialchemicals . .. 281-82,286) 873 850 860 936| 1,105 1.,173] 1.275| 1.402| 1,488| 1,666
. Drugs and medicines ......... 283" & O A o 0 Q) g 6 ® 6}
Other chemicals ... «...... +284-85,287-89 ef. 0 * * * ) ) ) * {
’ ‘Petroleum rehnlné e e e * 29 493 488 454] " 485 603 ‘(%) +715 842 Q39| 1,082
‘ Rubber products . .0 ........ N 30 205 221 255 28 * *) Q] ?) o *
Stone clay, and glass products veeo| 32 156 153 168 1 203 ?) 3 *) () *
Prlmarymetals ................ D | 4 i3 265 266 264 297 350 422 481 507 521 579 .
Ferrous metals and products® . ... | 331-32,3398-99 148 142 144 159 * 21 252 256 261 286
. Nonferrous metals and products® . 333-36) 17 124 121 1;38 r 6] 211 229 251 260 -284
Fabricatedmetalproducts ...... ... 34 201 230 243 279 299 297 32% 349 359 422
Machinery . . .......,. . 35| 1,469 1,545| 1,758 2,120 2473 2.687] 2,955 3.391} ,3,888] 4,456
Oifiée,computing, and .
. accounting machines . . 357 ) *) Q) ) ()] 1.734| 1,893 2.220| 2.582| 2.975
Other machinery, except electncal 351-536.358-59 *) %) (*) *) ) ) 4 O N 1.306| 1.481
Eléctncalequipment ... ........... a6l 2,008 2.131] 2.3131 2,491 2,704 2,798| 3.081] 3.238|+3.741| 4,412
Radio and TV receiving equ‘pment ' 365 * ) () ) * ?) 52 61 52 61 ‘
2 E‘IWComponems ......... 367 205 260 306 * * \4’) ) Q]
. ) ' N 1,183] 1,252 . . ,
. Communicationequipment .. ... 366) . 1,165, 1,251 1,287] 1.328| 1,418] 1,607] 1876 2,233
Other electrical equipment 361-64,369 * ) ) ) . & 4] * ) ¢t o
, Motor vehicles and motor ¢ : .
vehicles equlpment - 371 -
. 1,278] 1.461| 1,622 2,020 2,101| 2.022 2,395 2.887| 3.348| 3.750
Other transportation equlpment 373-75.379 - 29 33 40 43 * ) * N ~
‘ Aurcraft and missdes ~ 372,376] 1,213} 1,017 978 1.154{ 1,278} 1,285] 1,418}: 1,563 1,879 2,297
' Professional and scientific o ’ .
_mstruments . ....oiee v e e 38 550 583 678] 801 908| 1,001| 1.168| 1,313 1,575 1.827
Scientific and mechanical
rheasuring Instruments e 381-82|, 11 120 151 175 21 251 309 368] 467 566
Optical, surgical, photdgraphic, - ° : -
andotherinstruments ..... 383-87 439}. 463 527 697 750 859 945 1,108] 1,262
Other manufactqunglndﬁstries 21,27,31,39 L0 ?) ) () ?) 198 212 245 274 297
®  Nonmanufacturingindustries ...... 07-17,41-67, :
g 737.739,807,891] °225 252 277 299 305 425 an 506 616 712
1 4 . »
‘. S .
Distribution by size of company 4 . .
(based on number of employees) .
Lessthan1,000.. ... . .....  |+-eces 540 565 603 633 691 949 1,085 1,110] 1,137] 1,265
1,000t04999 . . ... oo ] e e 821 828| , 843 891 992| 1,132 1.231} 1,260f 1,511} 1,603
{ 5.000109,999 ». PR 884 956 890 o81] 1.116| 1.,190{ 1.334| 1.480| 1.393| 1,665
e 10,000 to 24,999 ] . 1.549 1,731} 1.986| 2.262| 2.325| 2,576{ 3.173] 3.725
- 8.043| 8,305 .
( 25,0000rmore .. o« ae s e \” . 7.659] 8.858] 9.882] 10,049 11,461 12,981] 14,942] 17.235
. “Seetable 1.footnote 1. sData/not tabulated at this level prior to 1977
. Not separately available but included in total. ~sincluded in the other electrical equipment group .
381C todes 3398 and 3399 included in the nonferrous metals and 'Estimated by the Natiopal Science Foundation
products group for 1957-65. . .
“‘Data not tabulated at this level prior {o 1972 SOURCE" National Science Foundation ,
4
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Table B-6. Funds for research and development by industry and size of company:
1956-58 and 1963-79? — Contmued

- [Dollars inmiliions]
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Table B-12. Federalfunds f0r rese

Y

[Dollarsin millions}

arch and development by inddstry and size of company: .
1957-58 and 1963-7.9

. ( [
Industry and size of COmpany/ SiCcode 1957} 1958 | 1963| 1964 | 1965 1966| 1967 | 1968| 1969
.Total ’ $4.335 |$4.759 |$7.270 [ $7.720 ($7.740 |$8,332 | $8.365 [$8.560 | $8.451
Distribution by industry t
Food and Kindred products . o 20 (') "6 (*) 1 1 3 .2 2 1
Textiles and apparel® 22.23 ) ) (?) %) ) () ) ) )
Lumber, wood products. { -
andlurmiture®* 7, 24,2 ) (*) ?) ) ) 0 . 0 0 0
Paper and allied products 26 " 0 0 ol > (3 %) ) (%) ’)
CRemicalsand apphed products 281 89 126 234 202 191 188 210 199 192
Industrial chemicals 281-82,286 80 110 146+ 140 ﬂ 158 181 171 165
,Drugsand medicines . 283 " 2 9 ¢) *) ) *) ‘)
. Other chemicals Y\ 284-85,287-89 9 14 79 (?) ) () Q] (%) %)
Petroleum refining 29 1 12 21 61 48 18 16 34 10
Rubber products 1 . 30 37 21 46 34 22 19 22 37 65
Stor\e.clay, and glassproducts . - 9 32 Q] &) 3 4 3 3 2 3 1
Primary metals 33 5 14 10 8 8 8 8 9 10
Ferfous metals and products® . 331-32,3398-99 if 2. 2 2 "1 3 1 1 2
~  Nonferrous metals and products* 333-36 ‘4 ¥2, 8 6 7 5 6 8 9
? Fabricated metal products B4 38| 57| 24 197 15 17 13 18 8
Machinery T35 272 343 250 246 239 286 322 340 260
Ottice, computing, and g ’ 4
accounting machines ’ , 357 ) *) *) ¢) *) * ) ) *)
Other machinery, except electrical* 351-56358-591 (| Of, & O O o&f O] ©f ©
Electrical equipment 36| 1,196 | 1.337} 1,849 1,873 | 1.98 2,201 2.296 | 2.333}| 2.390
Radio and TV receving equipment 365 0) (’) ) (') ) () ) ) ¢)
. Electronic components s 367
L 518 615 1,209 1,259 | 1,292] 1,428 | 1.495| 1.526| 1.557
Communicationequipment 366
Other electrical equipment 361-64,369 678 722 640 614 691 (*) (%) ) (%)
Motor vehicles and motor
vehicles equipment A an f
, 190 296 291 322 325 344 360 374 290
Other transpdrtation equipment 373-75.37 NS
Afrcraltand missiles . * 372.376 | 2.275| 2.276 ] 4.261( 4,621 4.4&.} 4,7?4 4,531 4.533]| 4.524
Professional and scientific . '
1nstruments . . . 38 109 137 81 95 132 145 189 234 237°
Scientific and mechamical |
measunnginstruments 381-82 80 93 16 20 22 22 37 35 32
Optical, surgical, phdtographic, .
and other instruments . 383-87 29 44 65 75 110 123 152 199 205
Other manufacturing indystries® . 21273139 74| 134 3 4 al ol o al o
Nonmanutfacturing industries .. 07-17,41-67,
’ 2 - 737,739,807,891| \ O} + 0 190 229 268 367 387 431, 448
. 1}
- "Distribytion by size of company v,
(based qﬁ number of employses)
Lessthan1000. .. . .. . .. . |.. .. ... 167 233 194 215 224 234 228 (%) °) °
1,000t0 4,999 226 202 425 432 378 385 351 () *)
“5.00010 9,999 . el . 182 251 299 | +257
10.00010 24,999 ¢ .
* 3,942 | *4,324 | 6,651 7.072| 7,138 7,662 | 7.525
25.0000rmore ... ] L . 7.530| 7.536)
B .’ &’
[ 4
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Table B-12. Federal funds fo; research and development by industry and size of compani/:
1957-58 and 1963-79" — Continued

[Dollarsin millions)

s
H
!

-, Industry and size of company SiIC code 1970 | 1971 1972| 1973 } 1974 | 1975] 1976 19'77 1978] 1979
1 P,
»
Total $7.779 |$7.666 |$8.017 [$8,145 [$8.220 |$8.605 $9.561$10.é21$11.209$12.460
v ' =y
e ! .
' Distribution byindustry
Food andkindred products . 20 3 2 1y 1 11 @ ® l @) @) ®
Textles and apparel e 22,23 ® 1 1 } ) ) @ e ) ¢)
Lumber,wood products, ' 1
and furniture® ... . . 24,25 0 ® ) ® ) 0 o [ o 0 0
Paper andalhedprodycts ....... 26 * ) 2 * *) *) ® | e e 0
Chemicals and applied products 28 180 184 189 | - 203 214 | .236 266 300§ 366 379
Industrial chemicals . . 281-82,286 158 159 77 183 194 218 249 284 347 360
Drugsand medicines A 283 ® *) * *) * ol o ¢ ) *
Otherchemicals . ... . <..... 284 85,287-89 ) * ) ¢) ) ) ) / ) ) *
Petroleumrefiung ... ..... 29 22 17 15 14 20 Q) 52|l 76 121 142
Rubber products . 30 7 69| 123 146 * ® of @ ® *)
Stone, clay, and glass products ..... 32 " 10 14 15 14 o) Q] Q) (3 . )
Pnmarymetalss, . .. . ........ 33 10 6 12 " 8 3 21 ‘2? 25 28 33
Ferrouqmetalsandproducts‘ . . 1331-32,3398-99 1 2 3 4 ) [ 3 4 4 5 5
Nohferrous nretals and products* . f 333-36 9 4 10| . 7 %) 177 2 2 23 27
Fabricated metal products .. ” 34 7N 12 13 141 27 6 45 37 45
Machinery . ......... 35 262 315 401 429 511 509 582 576 592 670
Office, computing, and ‘ * .
accounting machines 357 *) *) Q] Q) ] 486 09 546) 552 623
Other machinery, exceptelectncal 351-56,358-59 ¢y ™ *) *) * 23] 23 30 . 40 47
Electrical equipment 36| 2.211] 2,258 | 2,367 | 2.410 | 2,307 | 2,307 7’.555 2,699 2.871] 3.234
Radioand TV receiving equmem 365 ¢} ) ) * () ®) ] 0 ol. 0
Electronicgsomponents . 367 125 146 184 Al @ (?) (?) (?)
L 1,420 | 1,479 :
Communication equipment . a4 _;%‘5 366 1.417 | 1,362 | 1,137 | 1.057{ 1,093| 1,202 1.314] 1543
_ Otherelectrical equipment Y as1eaase| @ o ol ol o o oY e o @
Motor vehicles and motor i 7
‘vehicles equipment . . .. .. toan 293 385 288 318 383 438 493 679
314 | 309 /’
Other transportation equipment 373-75,379 | 26 39 47 47 ) (?) (?) (%)
Arrcraftand missiles 372,376 4,005 | 3,864 3.970] 3,899 | 4,000 | 4.428°| 4,921 -5,541 5.811 6,157
Professionaland scientific ’
instruments . . e e . 38 194 164 161 160 167 172 163 174 183 223
Scientficand mechamcal .
. measuring instruments . . 381-82 20 ,1& 13 1 10 15 15 22 26 35
Optical, surgical, photographic, 7 o
and otherinstruments .. ..... 383;87 174 150 \1;3_8 149 157 157 |, 148 152 157 187
Other manufactdring industries®. .. . 21,27,31,39 Q) ® Aal <o Q) 7 5] g 9 7
LN I
Nonmanutacturingindustries 07-17.41-67. .
. 737,739.807.891 480 452 431 | 418 463 | -310| * 375 415 522 668
il i -
- | 4 .
Distribution by size ol company y " - .
{based onnumber ol employees) - e,
° AY
Lessthan 1,000.. . .. . .. 364 3181/ 326 307 367 2737~ 1299 M 217 288
1,000t04,999 N T [ 432 367 372 357 378 253 | y-12701° 291 455 606
5,000t09,999,. . . - o~ 211 214 186 187 230 288 313 379 218 255
10,0000 24,999 . . oL 619 505 430 371 548 795 971} 1,014
j\\_ 6,792 | 6,766 '
25,000 0r more . - 6,514 | 6,789 | 6,815 | 7.420 | 8,130| 8,845 9,348 10,297
! t

*Less than $0.5 muiton.

INot separately available but included in total.
sEor 1957 and 1958 textiles and apparel and lumber, wood prod-
ucts. and furniture are included in other manufacturing industries.

+SIC codes 3398 and 3399 included In the nonferrous metals and

prodqucts group for 1957-65

-
Data npt tabulated at this level prior to 1972,
*Data not tabulated at this level prior to 1975

"Inciuded tn the other electrical equipment group

*Estimated by the National Science Foundation

SOURCE National Science Foundation ,

I
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TableB 22, R&D funds asapercentofnetsalesm R&D- performmgmanufactunng compa

L d
s

.

by industry and size of company:
1957-58 and 1963-69

&

,

N

Induslry and snze’ot company -

SIC code 1058

1957
il

Total

Dustribution by industry

Food andkindred products

Textilesand apparel

lum ber.wocdproducts,
andfurniture ' Coe

Paperand allied products .

Vs

Chemlcals andapplied products
Industrial chenuicals . . .

Drugsand medicines
Otherchemicals

Petr oleum refining
Rub berprod ucts . .
Stone.clay. _ahdglass products .
Pnmarymetals
Fe'rrous metals and products’ i
Nonferrous metals and producs?® .

Fabricated mnetalproducts .

Machinery . e

Oftfice, compuhng and .
accountingmachines . | .

Othermachery, exceptelectrncar

Electricaiequipment

Radwoand TVreéelvmg’eq\{hem': o

Electronic compOnents

Communication equpment ... . .. ...

Otherelectrical equipment . .

Motorvehiclesand
motorvehiciesequipment . ., . °

Olher transportaion equipment
Arcr aftand missiles

Professional and scientific
instruments
Scientific andmechanical
measuringinstruments
'Optical, surgical, photographic,
and other instruments
Othe r manufacturingipdustries
& .
- t
Distribution bysize of company
(based on'number of amployees)

Less than1,000
1,000 104,999
5000 109,999

10.0001024,999 .. . .ovuiii

5.0000rmore ... . r.... . ...,

g |

.
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Table B-22. R&D funds as a percent of net sales in R&D-performing manufacturing companies
by industry and size of company:
1957-58 and 1963 69—Contmued

— e e - — e e Tt

36 85—

Industry‘and size of company SIC code 1970 { 1971 {-1972° | 1973 | 1974 |. 1973 1976 | 1977 | 1978 | 1979
Total N 37 35| 34| 33J 31} 31 T 31 31| 32| 31
. U Distribution by industry . .,
Foodandkindred products . ....... 21| 5 5 4 4 4 4 4 4" 4
Textiles angd dpparel ............... 22,23 5 5 4 4 4 4 4 4 4 4
Lumber, wood products, - B . b - -, .
andfurniture . .. .....oht e 24,25 .8 7 8 7 8 7 7 8 | W=7 7
Paper andalliedproducts .......... ‘26 9 9 8 7 8 9 1.0 9 1.0 g0
Chemicalsand applied products . ... 28 3.9 37] 3.6 3.5 35 3.7 3.7 3.7
Industrialchemicals ............. 281-82,286 4.2 3.9 39, 3.6 33 | 36 3.7 35 35 3.2
. Drugsand medicines ... ........ . 283 6.7 {62 6.5 6.5 63 6.4 |° 6.3 64 6.3 6.5
£ Otherchemicals ................ 284-85,287-89 1.8 1.9 1.7 1.6 1.6 1.7 1 17 18 1.8 1.9
Petroleumrefining . .. . . ...... |- 29| 107} 9 8. .7 6 7 61 . 7 .8 7
Rubber products C e * 23 2.2 2.6 2.6 25 25 2.4 21 1.9 19
‘Stone, clay. andglass products ...... 32. 1.8 1.8 1.7 1.7 17 1.2 1.2 1.2 1.3 1.2
‘ Primarymetals - ..... e 33 8 .8 7 7 6 8 .8 7 .6 .6
Ferrous metals and products’ ..... 331-32,3398-99 7 g. 6 5 5| *6 .6 .6 .5 5
Nonferrous metals and products® . 333-36 1.0 1.0 9 .9 1.0 ] 12 1.2 1.0 9 |« 8
Fabricated metal products ... . ... aal 12| 12 1| 12} 12 12| 12 12} 11| 11
o« Machinery ... ... .iiiieciaenn. 35 4.0 40 4.3 4.6 || 46 4.8 49 .} 51 5.0 5.0
Office. computmg and ’
accounting machines .......... ’ /7. O M| 111|116} 126 [ 120 ] 116 ] 11.9 | 11.6 | 117
Other machinery, except electrical 351-56.358-59 ) ) ¢ *) §] 9] ¢) 22 2.2 22
. N
Electricalequipment .. . .......... 36 7.3 7.2 741 6.9 6.6 6.5 6.7 6.2 6.3 6.3
- Radioarid TV receiving equipment | . T 365 2.7 2.4 1.6 17 17 1.4 1.4 1.4 1.1 1.2
Electronic compenents .......... 367 ‘ { 5.9 6.2 6.2 6.9 7.3 69 8.0 8.0
. ' . - 82 | 82
) Communication equipment ... . . 366 87| 81| 76 | 761 76| 76 7.7 79
. Other electricalequipment ... .. . 361-64,369 6.6 6.4 6.3 6.3 6.3 6.0 6.3 53 5.3 541
Motor vehiciés and motor b
vehiclesequipment ............. . 371 33 3.5 3.7 3.5 3.2 3.1 33'| 38
D C 35 3.1 : . .
. Other transportationequipment .. ... 373-75,379 ' 1.0 1.2 1.3 1.3 1.3 1.5 1.4 1.3
. Aurcraftand migsites . .ol 372,376 | 16.2 | 16.2 | 16.6 | 13.3 | 140 | 127 | 127 | 128 |- 122 | 115
Professjonal and scientific . e oo
instruments ... ........ PP ., 38 5.7 5.7 5.9 6.1 6.1 5.9 6.2 6.1 |, 6.1 6.1
Scientific and mechanical . +
measuring instruments ........ ‘ _ 381-82 35 3.7 41 4.3 4.5 4.9 5.4 5.9 5.8 53
Optical, surgical, photographic, ! o -
andotherinstruments ......... 383-87 6.6 6.4 6.6 6.8 6.7 6.3 6.4 6.2 6.3 6.4
Other manutacturing industries ... .. 21,27,31,39 8 8 8 8 K 8 7] 7 T
Distribufiofby size of company ' ; I O .
. . (based on number of employlees) .
Lessthan 1,000 . ., ....oviinrvinnn [eoaenaneinnn. o1 1.7 1.7 1.6 1.8 1.6 1.7 5 1.6 1.6
1.000t04,999 ... ... iiiiiien feeee it 1.7 1.6 1.7 1.6 15 |- 1.4 1.4 1.6 1_._6 1.7
5.000t09.999 . AU PP 2.3 2.._? 1.9 1.8 1.8 1.8 1.9 1.8 1.8 1.8~
10.000t024.999 .. .. ... e, 1.9 1.7 1.6 1.7 1.8 9 1.8 1.9
. 4.4 4.2
’ 25000 0rmore ... . . ....... T 47 | a5 | a2 | 45| 42| a1 | 41| 42
, ‘Not separately available butincluded in total. *SeSarate data for companies with 5, 000 or more employees and
. “ncluded 1n the other manufacturing indystries group. , for companies with 1,000 to 4,999 employees were estimated by the
1S1C codes 3398 and 3399 included in tne npnferrdus metalsend NanQnaI Science Foundation for 1957 Revisions of statistics by the
products group for 1957-63. U.S. Bureau of Census for this year did not yield separate data for
‘Data not tabulated at this level prior to 1972 . . companies in these size groups.
*Data not tabulated at thus level prior to 1977. R SOURGCE: National Science Foundation
*Included in the ofher electrical equipment group ' _
. “ . Ay
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Table B 23. Company R&D funds as apercentof net sales in R&D- performmg manufacturing

\ A companies by industry and size of company
——— - ~ - ~——~~—~1957-58~and 196379 - - —e o i s e
' n
Industry and§|ze of company ) SIC code 1957 | 1958 | 1963 | 1964 | 1965 | 1966 I 1h967‘ 1968 | 1969
Total, .. ..o oo -, Y] st e 19| 20| 20| 20| 21| 21| 22
Distribution by industry : i )
Food andkindred products . . . ... . ... 20 3 .3 " " 4 5
Textilesandappare! . “%......... ......... 2223 |. (M 2 4 4 4 " 0] M ~0
Lumber.wood products, . .
andfurniture ...... ... ..... .. .. 24,25 (") 4 (") ¢ (") ' 4 4 4 3
Paper andalliedproducts .. ...... .... ... . 26 .6 .7 .8 .8 " " " )
Chemicalsand appliedproducts . ... .. . 28 a1 32| IO I | ITIR 40| 34| 34
. Industnalchemicals ... ..... . T T 281.82,286 | . 4.2 . 43 4.1 4.2 3.9 3.8 3.9 3.3 34
. Drugsand medicines ... .. ....... e . 283 | 36| 40| 45| 58| 5.4 " O7T o )
Otherchemicals . ..... .......... ... 284-85,287-88 1.2 1.3 1.8 1.9 2.0 (") (") ") (")
Peroleumrefining . . . . . . ..... ) 29 7 1.1 121 10 9 9 8 8 g
Rubber products B S | .30 11 14 6. 1.8 1.7 17 17 18 1.6
Stone, clay.andglassproducts ...... . ..,.. 32 ) &1 16 1.5 15 15 17 1.6 17
Prmarymetals ..~ B 33 5 8 .7 7 7 7 8 8 8
Ferrous metals and products’ 3;1-32,3398-99 " .6 - 7 6 7, 7 -7 7 7
Nonferrous metaland products® ... .... 333-36 ") 6 9 9 9 8 9 9 .9
Fabndated metalproducts . . . . . .. el 1t ) 1a| 13 12 11| 12| 12} 12
Machinery . ..., .......... P __~35 2.0 2.1 3.1 3.2 31 30, 32 31 32
,  Office,computing, and . ’
accountingmachines . ... .s......, 357 ) “) ] “ ! * ) “) )
Other machinery, exceptelectncall ........ 351-56,358-59 ®) *) ) Q] *) *) Gyl )
Electnicalequipment . ..... .. Lo % 36 2.6 3.3 3.6 3.6 3.6 34 35 36 35
Radioand TVrecewving equnpment 365 *). *) *).. () ¢ " "~ O "
Etectronic components . ‘% . 367 .
") 33 42 |« 4.3 4.3 3.8 39 43 40
Communication equipment . ...... ] 366 '
Other glectricalequipment . . ..... ..... 361-64,369 (") 3.3 30 3.1 3.0 (") (") ™ (")
Motar vehicles and motor ) i
vehi¢les equipment _.... . ... O 371 . '
., , 2.1 2.8 2.5 2.6 2.3 ‘2.4 2.5 2.4 26
-Other transportationequipment . ......... .. 373:75,379 . . {
L Awcraftandmissies . ... . ... . . 372376 | 20| 23] 26| 25| 34| 34| 40| 41] 46
Professional and scnentmc %, ) ’
instruments ... .....0 .. e . 38 39, 41 42 4.2 4.0 3.8 3.5 42 4.4
, Scientific and mechanical : ) -
measuringinstruments ... .......... 381-82 4.0 40| 3.1 3.1 29 2.8 25 29 28
Optical, surgical, photographic, .
andotherinstruments .. ..... T. ..., 383-87 3.8 4.1 4.8 4.8 44 4.1 39 47 50
N Other manufacturingindustries ., .......... 21,27,31,39 ". " 6 .6 7 " " (")
)
Distriution by size of Sompany
(basedon‘numbe{ofemployees) ,

e aLessthan 1,000 ....t.i.ieh vt e e 1.4 7 1.5 1.4 1.4 1.4 16 ") (")
1.000t04,999 . ..... i) SO I PO 2| 13| 15|, 1.6 21 13 14 " "
5.000t09.999 .......iiiiiine v rerenn e e . 1.5 16 1.6 17
10.000t024,999 ............0... cienenn. N

‘. 1.6 19 21 2.1 | -
250000rmore . ..... ......ieceodeeeen o 2.2 23 2.3 2.4
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Table B-23. Company R&D funds as apercent of net sales in R&D-performing manufactunng |
1 companies by industry and size of company: ]
- B .. . 1957-58 and 1963-79 — Continued
Industry and size of company SiCcode | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 |1978 | 1979
; ” :
Total . ‘ e S 22 1 24 20 | 20| 20| 20 201 20| 21 20 ;
y . - 3
. Distribution by industry ' j
Foodandkindred products .. . . " 20 5 5 4 4 ol ol ol ol o j
Textiles and apparel .. .... e 22,23 " 5 4 4 (") (@) (M (') (") "
Lumber.wood products, -
and furniture . . C e e 24.25 .8 (") ) ") ! 7 7 8 7 7
* Paper and allied products ........ 26 (") () 8 (") (") (") (") " (M " i
Chemicals and applied products . .. 28 3.5 3.3 33 3.1 3.0 31 3.3 33 3.2 31
Industnial chemicals . 281-82,286 3.6 3.3 3.2 ‘3.0 28 3.1 31 30 2.8 2.6
Orugsandmedicines .. .. .... 283 " " " ) " () §)] () (') "
Otherchemscals . . .. . ... 284-85.287-89 ") ") " " (*) (") ") ) M. O :
Petroleumrelining.. . ... . . .. 29 .9 8. 7 7 .5 () 6]+ 6 7 .6
Rubber products . ... B0 17 |17 17| 17 " " ") O] O )
Stone. clay. and glassproducts s 321 .17 | 16 16| 15 1.5 () ") M- O " j
Primarymetals . . ..... ... .... . 33 .8 .8 ‘71 -8 '5 7 8 7 6 6 \1
' Ferrousmetals and products®. . | 331-32,3398-99 7 7 6 5 ") 6 6 6 5 5
Nonferrous metals and products?® 333-36 9 1.0 9 8 ") 11 1.1 9 8 7
‘ Fabricated metal products . . g3 11 11 1.1 12 1 11 1.1 11 10 1.0
! Machinery . ......... .. .. . 35 34| 33| 35)] 38| 38| 40| 42)] aa.| 44| aa
) Oftfice, computing, and
accountingmachines .. ........ 357 ) (4 (") ") ") 9.4 g1 95 9.6 9.7
Other machinery, exceptefectrical 351-{%58 59 ) *) ®) *) *) e) . (*) 2.1 2. | 21
Electricalequipment ... ...... .... * 36 34 35 1. 35 3.5 3.5 36 |, 3.7 '3.4 3.6 37
Radio and TV receivingequipment 365 (") (") ") (") (") 1.4 1.4 14 1.1 12
» Electroniccomponents .. ., .. . + 367 3.7 38 3.9 MlrM (") ") (")

. l 3.7 3.8 -
Communicationequipment ... ... . 366 .l 3.9 3.9 3.9 | 742 4.3 44 45 4.7 *
Otherelectrical equipment .. .. ... 361-64,369 MY oM " " MmOl M M) (") ") (")

¢ Motor vehicles and motor - . ' :
vehidlesequipment .. ... ...... ' 371} }- ) 2.8 2.9 3.2 3.0 2.7 27 2.9 3.2
2.8 2.5 kN . ,
Othe;transportatlonequ:pment v s 373-75,379 .6 6. .6 .6 .6 A )
Aircraftand missiles .. .... P 372,376 3.8 34 3’& 3.0 3.5 28 2.8 28 3.(_) 31
- 5
Professional and scientific
instruments .. .....oiih vh e, 38 4.2 4.5 4.8 5.1 5.2 5.1 5.4 5.4 5.5 5.4
Scientific and mechanical ) )
measuring instruments ..%..... 381-82 2.9 3.3 3.8 4.0 4.4 47 5.3 55 5.5 5.0
- Optucwglcal photographlc . . ,
. andotherinstruments . ........ 383-87 4.7 4.9 5.1 5.5 5.5 5.2 55 53 | 55| 5.6
- A) .
° Other manufacturingindustries . . ... 21,27.31, 89 .8 (") " " " 7 7 7 7 7
¢ ] ’u .
b:slribulion bysize ofcompany ' . .

' (based on numberof employees) _ : '

A Lessthan1.000. .cove. . igee o 16| isp as | 15| 16| 14 |35 | 15| 14 15 |
1.000t04,999 .. . ... ... .. e 1.3 1.3 1.3 1.3 1.2 1.2 1.2 14 1.4 1.4
5,000109.999 ......... L..iiiciferiiiiii oenn 1.8 1.8 1.5 15 |- 1.4 1.5 16 15 1.5 1.6 ’
10,000t024,899 . ..... ..ot it e e ) 14| 13 13| 15} 1.4 14 1.4 13°

. 2.4 23 ; '
- 250000rmore ... .....cet ieeen e Ll ! 25 25 1t 24 2.6 2.5¥] 25 2.5 2.6
* [
'Not separately available butincluded in total/ *Data not tabulated at this level prior to 1977. ’
‘Data inctuded in the other manufacturing industries group. *Included in the other electrical equipment group - V4
'SIC codes 3398 and 3399 included in the nonferrous metats and "Estimated by the National Science Foundation.
products group for 1957-65. . . Nati h P
“Data not tabulated at this level prior to 1972. " SOURCE: National Science Foundat‘m\_n ’ /
R y .
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Table'B-28. Funds for basic research, appliedresearch, and

- ; development performance: 1953-79
TENTTIT T T T o e e s e vwaoHarsinmiliions]ww Bl T " ‘( =T T
Year Total Basicresearch | Applied research Development
“1953 . N $3,630 $151 '$726 '$2,753
1954 . .. .. .. 4,070 « 166 '814 '3.090
19556 . ... D 4,640 189 '928 '3,523
1956 A G 6,605 253 1,268 5,084
1957 ... .. ... 7.731 271 1,670 5,790
1958 ... ... ... ‘ 8,389 295 1,911 6,183
1959 ... .. .. ... 9,618 320 1,991 7,307
1960 ... .. ...... 10,509 376 2,029 8,104 B
1961 ... ........ 10,908 ' 395 1,977 8,537
1962 . e 4 11,464 488 2,449 8,527
1963 . ..., ... 12,630 522 . 2,457 9,651
1964 . .. ... ... 13,512 549 © 2,600, 10,362
1965 . .. ......... . 14,185 592 /2,658 10,934
1966 Y’ UCREEPEFRE 15,548 ! 624 2,843 12,081
1967 ... ... 16,385 629 2,915 ' 12,842
1968 . . C 17.429 : 642 3.124 13,663 -
‘ S1969 . L 18,308 T o618 3,287 14,403
1970 . ... 1 18067 602 : 3.427 14,038 .
1971 ... . L. 18,320 590, ' 3415 14,315
1972 . P 19,552 593 3.514 15,445
1973 .. ... ... 21,249 631 3,825 16,793
1974 . . ... ..., 22,887 o 699 4,288 17,900
1975 . .. ..., 24,187« 730 4,570 18,887 .
1976 o e e 26,997 I 819 y 5,112 21,066
1977 ..... P 29,928 911 5,656 23,361
1978 . . ... ... 33,365 . g ) )
1979 . ... . . . 37.953 1,147 7.174 29,632
'Estimated by the National Science Foundation. . .
*Data not collected for 19]8. . ' .
- SQURCE' National Science Foundation . -
T ’ , ’ /u
' . . o ‘ ~ ‘o~

Table B-42. INDUSTRIAL EXPENDITURES FOR ENERGY RESEARCH AND DEVELOPMENT BY PRIMARY ENERGY SOURCE
AND SOURCE OF FUNDS: 197879 '
: p o ¢ s
‘ "[Dollars in millions] , ST

. 1978 ~ 1979
- Primary energy source ., * o ) - -
- ' Total , Federa) Lompany Total Federal _ Company
¥
Tofalesurennnens R 3 $3,026{  $1,193| 41,833 $3,688| /781,345 $2,343
. . N o . v o . . . :

' "FOSS11 fUCLSererrrcncroccrnanennns 860 168 692 1,025 236 789
[0 3 P P L) (@D ) 554 24 530
Gaseoons e e eeeeeceeetareabeetnas ) M. 1) 113 3 . 110
Shale..eeutureeiernerneensnnenes M, (D) M 20, (1) M
COBLeceanssnsesaanns Yerosens ) M ). 287" - 157 130
Synthetic fossil fuels........ M, , (€D 1) 215 1311, 84
MININg.. ceoeeeonnns Ceeeeccenns . y (&) (&3] 1 0 1
Other..oe.e... Feeertechameaens (&)1 M M ]. 7l © 26 45
Other o881l fuelS....eeeeeees.. }{ ) (€D MhH 51 .M &)
. NUCLOAT v ennnneannnes \ 1,016 794 222 996 | ol 226
Fission....v...... Ceererens ) M (*y 8771 . 662 . 2as
Fusion...... Vevenen ereeens cesse (&) M M . 119 . los 11
Geothermales.eeseernen. Cierenesaes : . B} 160 33| 127
Solar....... Ceereaes tenveeenes ' . 347 86 261
.Conservation and utilization...... 1_,150 231 . ng 731 7 724
o All other sources....eecececencens . ' 429 213 « 216

) INot “separntely -avatlable but included in total. ’

SOURCE: National Scienco™Foundation. . '
O ‘ v . '
EMC ) ’ , i . e oy
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. Table B-46. INDUSTRIAL EXPENDITURES FOR POLLUTION ABATEMENT RESEARCH AND

. DEVELOPHENT BY TYPE OF POLLUTION AND ‘SOURCE- OF FUNDS: 1979 - - - ’ 4 -
: - : - [Dollars 1n nillions] ~ B
.- . ) - 1979... _
2 . Type of pollution - , [~
. ' Total Federal Company
. Totaleseoennnnen P - $1,188 $93 $1,095 .
- ALTeiiieneeerosnnsnannas Ceteeerceneees 916 29 <387
Autbnotive emission....c.eeeecsecnss. 707 6 701
¢ Electric power plant emissions....... 67 8" .59
o All other... ........ '”/0-“ ........ 142 . 15 . 127 -
Water..oceioronecnnncnns besessdeananns 115 12 103
Solid waste...... creeirenniiaas veeenas . 42 31 M,
Other...coeevsesese PR PO 115 21 9% -
SOURCE: National Sctence\ounﬁation " o .
Table B-47. Product versus proce$s applied research . ’ g '
. and development by selected industry: 1979
. . [Dollar,s m milllons]
. Unclassi-
Industry SiCcode | Total Product Process fiable
Total...... fooencnnneeaees O $36,806 $27,851 $4,271 $4,684 7
. . Chemicals andalhed products ...... . .28 3,669 2,381 | , 801, *487, ]
Machinery .......oovevvennennennn. : 85 "’ ) ) (" X
Electricalequipment . ............. 36 7.418 4,972 655 | + .1.791
Motor vehiclesand motor . ’ .
* vehiclesequipment........... .. 371 M. 0 " ("
s Awrcraftand missiles ......:........ 372,376 ° '8,364 . . 7,794 307 263
: All other manufacturing and - .
nonmanutactunng ........... wee | et .(‘) (Y (" (")
, 'Not separétely available butincluded in higher fevel totals. - - RN
SOURCE: Nalional Scjence Foundation IR - 7 x o -
’ —“"""Mﬁ 2. J ",
Table'B- 48. Company R&D expenditures to meet regulations by agé(ncy v .
. by selected industry: 1979 -
- [Dollars in millioris] : ,
. ’ 1 Al ~
Coverage: other All
Industry SIC code ratio? Total | CPSC? EPA® | FAA? FDA? | OSHA? | Federal other
Totalonenoeee teneeeeanienini et 38 | e68 11 248 58 | 128 4l 122 | m
Chemicals and alied products ..... 28 . 42 177 3 54 * 104 11 Ne “
+ Machinery ....... ...l 35 26 37 1 19 *) (‘) 1 () )
Eiectncalequipment .............. 36 49 29 -1 11 *) . 2« 1 () )
‘Motor vehicles and motor . ’ " .
vehicles equipment . ............ 371 12 104 ) A ‘) .M ‘) M. O (‘)
Arrcraftand missiles .............. 372,376 85 115 Y ‘) 54 1 3 “) *
Allother manufacturing and o ‘e
nonmanufacturingindustries ....].......... 34+ 206 5 96 *) 21 7 “-]- 31

Lompanies were asked to list only those funds spent for research and development which would not have been spent in the absence of

those reguilations.

'y

*The percent of total company R&D furttis represented by the firms which responded to this question.
'‘CPSC. Consumer Produtt Safety Commussion, EPA. Environmental Protection Agency, FAA Federal Aviation Administration, FDA F ood

and Drug Administration; OSHA: Occupational Safety and Health Administration..

‘Not separately avallable but included\n higher level totals.s

Note. This table hsts only R&D funds actually reported by those companies responding to this new question on the survey No attempt has,

been made to estimate national totals,
SOURCE National Science Foundation
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. Table B-52. Full-time-equivalent number of R&D scientists - t |
‘ ” and engineers by industry and size of company:’ . ’
e —— — -, ~-January-1957.58.and 1963.80
. + [Inthousands]
- % € January . R |
¢ . e .. :
Industry and size of company J SIC code | 1957 | 1958 | 1963 { 1964 | 1965 | 1966 1967 | 1968 [ 1969 1970 ;
' ) =~ A:
Total ’ RN 229.4 {234.8 | 327.3 | 340.2 3436 | 3532 (3672 3767 |387 1| 3842 ©
. ’ - d N - - ~ ]
Distribution by industry 9“;' ‘ . 1
Food and kindred-producte .\; 20 8 48 5.1 5.7 6.2 6.2 61| -63 62 63 !
Textites and apparel . i 22.23 JH 8] 10| 12| 12f 14| 19| 25] 26| 29 1
, Lumber, wood products. - e ;
and furmiture .. . i, 24.25 .8 .8 .5 5 5 .6 .5 5 1.0 1.2 ;
Paper and allied products ‘26 1.5 1.7 25 3.8 3.8 4.3 47 48 48 50- o~
. . N 1
Chemicals and applied products . . 28 | 294 | 31.0 ] 383 ].358 | 379| 380 | 369} 389 |*400| 40.1 |
Industrial chemicals . . ... 281-82.286 18.0 18.8 229 22.2 | 24.3 233 21.7 23 22.3 21.5 ©
Prugsand medicines . . cam . 283 4.7 5.1 69 { +« 69 7.2 7.5 8.7 98 102 118 1
Otherchemicals ' . 284.85,287-89 6.7 741 85 6.7 6.4 7.2 6.5 68 75 6.8
‘Petroleam reiinlng 29 6.9 7.4 8.9 8.1 8.7} 89 8.7 92 [ 100} 99
Rubber products 30 4.7 4.7 5.8 6.0 5.8 5.7 5.8 6.1 6.6 74
Stone ‘clay. and glass products > 32 ) 3 38 3.3 35 31 33 41 42 4.6
anarymetals e -+ 33 511 5.2 52 5.1 5.5 5.5’ 5.9 59 6.3 65
Fefrous metals and products‘ 331-32.3398-99 2.9 30 29 2.8 3.2 3.2 33 31 3.2} 3.2
Nonferrous metals and products? 333-36 2.2 2.2 23 2.3 2.3 23 25 274 31 33
Fabricated metal products . . . B - 34 8.4 8.3 68 7.0 6.6 6.3 6.3 5.6 6.6 59
' Machmery 351 249 27471 314 27 3)1°294| 305 | 336} 37 4 398 423
Office,computing, and: .
accountingmachines .. 357 Q) “ ¢ “) ) N ol @l e .
Other machinery, exceptelectncal 351-56.358-59 ] (o] *) " “i. M (‘) “) * ()
Electrical'lequipment . T 36 | 429 | 479 | 858 | 825 | 87.8| 920 | 98.6| 984 |100.4| 100.6
“Radioand TVreceving equnpment . 365 (*) ] e ) (*) (*) 0.9 1.0 1.2 1.9
Electromc components .. N 367 _ - B
& . . 19.2 | 22.3 55.1 60.4 58.8 | 623 66.7 674 66.3 648
Commumcanon equ:pment ) 36 '
Otherelectncaa;equmment 361-64.369 |, 23.7 2567 307 29.1 29.0 29.7 31.0] 300 329 339
Motor vehictes and motor R ’ ) "\
vehiclesequipment ,. . . . . 371 . N : . >
) - 13.6 15.0° 211 23.3 24.1 24.8 25.2 243 25.2|° 255
Other transportation equipment 373-75,379 o] - s . i
Arrcraftand mussiles v 372.376 58.7 58.6 90.7 [*101.1 9972 92.3 . 1004 1011 99.7 92.2
* ProteSSional and scientific | rooo- L '
nstruments .0 ........ 38 10.2 11.0 9.4 10.8 11.5 12.5 13.0 141 15.2 15.0
Scientific and mechanical -
measuringinstruments .. .....[ 381-82 | 5.8 6.5 39 3.8 3.6 3.8 3.6 38 4.1 4.1
Optical, surgical. photographic, - '
andotherinstruments . .. 383-87 4.4 4.5 5.5 .7.0 7.9 87 ] 94 10.3 | A11.1 10.9
Other manufacturing industries .. . 21.27.31.39 ' 28 2.0 2.4 23 22 24 2.8 2.6
Nonmanufacturing industries ....... 07-17.41-67.737,] "17.8 | 19.2 -
) . 739.807.891 ~ 8.2 9.8 ,9.6 11.7 14.1 151 15.1 16 3
Distribution by size of company o
{based on numberof employees) , N
Lessthan1.000 ... ... ... .o .if.e. ounn e 44.8 48.8 341 32.5 | 3241 30.0 274} 272 (*) (*)
1.000t04.999 ...¢.. .. .. |.. ...l 22.4 24.0 35.0 345 | 321 30.1 3051 299 (*) (*)
5000t09999.. . . . . .ol . 24.0] 246 24.6 28.5
10,000t024.999 Cpere esraeans e
3 . 162.2 | 171.0 | 2582 | 273.2 }279.1 | 293.1 |\ °
250000rmore . .. ... ... Cerreaens 285.3 [*2950 |307.3 | 299.1
- A L"
[N -
© ]
o ' )



Table B-52. Fqll-time-equi’valént number,\ofR&D scientists
and engineers by industry and size of company:

e ’ quQSL&MndJBﬁiBD—Contmued

e , , (Inthousands}]. ___ _____ I . . _
N3 » .
‘. » . A * January L
Industry'and size of company : 'SIC code 1971 | 1972 | 1973 197;1 1975 | 1976 | 1977 ] 1978 | 1979 | 1980
_Total. ... ... T F PP 367.0 | 350.2 |357.7 |360.0 {363.3 | 364.4 { 3828 [403.7 | 4232 | 4524
, .
Distribution by industry ) .
« Foodawd kindred products ....... . 20 6.6 65| 6 6.4 638 6.9 .69 | ‘6.9 74 75 K
) . Textilesand apparel . A 22,23 1.8 1.8 1.9 18 1.8 1.8 17 17 1.7 1.8
“Lumber, wood products - ==
andfurniture.. ..... . ...l . 24,25 1.8 1.8 1.9 2.1 2.3 2.1 21 2.2 22 (")
Paper and allied products .. ....... 26 5.0 4.9 4.9 4.9 50 5.2 6.3 6.6 72 7.6
Chemicals and apphed products . . 28 427 | 410 | 40.9 | 418 | 45.2 | 444 464 | 479 | 4941 518
_ Indus}nalchemicals ............. - 281 82,286 21.8 19.1 19.1 19.1 21.1 20.1 20.6 215 216 230
, Drugsand medicines .... ..... ‘e 283 12.3 13.1 13.0 14.0 15.6 16.6 | .17.8 189 197 20.0
Otherchemicals .. ......... ... | '284-85,287-89 8.6 8.8 8.8 8.7 8.5 7.8 80 7.4 78 8.8
Petroleumrefining. ............... 2 9.2 83 8.2 8.2 8.4 8.6 89 |1 10.0] 103 10.7
Rubberproducts ..... ... ........ } 30 6.7 6.7 7.5 77 84 | :86 9.1 7.9 8.1 (")
Stong, tlay, andglass products.. . ... . 32 4.3 4.1 4.2 4.5 45 4.6 4.5 5.1 52 52
Primarymetals . ............copeenn ) 33 6.6 64 6.0 64 6.3 8.1 8.4 8.1 83 91
Ferrous metals and productsJ ~... 1 331-32,3398-99 34 34 3.2 33 3.3 3.9 3.9 3.7 3.8 42
Nonferrous metals and products® . - 333-36 | ' 3.2 39 2.8 31 3.0 42 4.5 4.4 45 49
R \ :
Fabricated metal products . ... ... aa| 71| 66| 67| 73| 74| 68| 71| 73] 74 )
Machinery ........ . T 35 | 427 | 437 | 46.3 | 510 | 528 | 557 | .553 | 58.2 | 61.5| 640
Office, computing, and . i ¢
accountingmachines .......... 3s57. - ]- (| 30.1| 345 | 36.1 38.1 377 | 39.3 | 422 438
Other machinery, exGept electrical 351-56,358-59 | (4 (y | 16.2 | 165 | 16.7 176 176 | 189 | 193 | 202 -
Electricalequipment ........... ... . <36 | 91.8)- 836 | 85.4 | 826 {826 803} 841 | 857 | 877 | 972
Radio and TV receivingequipment | | 365 24 21 1.4 13 10 1.1 9 .9 .8 9
Electronit components .. .... .. 367 9.4 9.6 10.6 102 13.0 14.2 14.0 179
s 60.3 | 53.2 . -
Communicationequipment .. ... : 366 453 | 420 | 402 | 374 | 38.0 | 40.6 | 434} 471
-» Otherelectricalequipment ....... 361-64,369 | 29.1 283 | 293 | 297 | 308 | 316 | 322 | 30.0 | 294 | 313
Motor vehieles and motor (
vehiclesequipment..... ........ - 3N . 28.2 | 274 | 26 254§ 282 | 30.7 | 329 345
‘ . 282 29.7
Other transportation equipment . ... . 373-75,379 1.7 1.8 1.9 1.7 1.9 1.9, 2.0 26
Aircraftand'missiles ............... . 372376 | 782 | 708 | 72.1 |"706 | 67.5 | 66.9 | 720 | 82.0 865 | 888 -
Protessional and scientific « I R )
instruments ........... ...l - 38 | 15.1 152 | 16.3| 175 | 179 | 188 ] 205 | 22.2 | 243 »
Scientific and mechanical b *
measuringinstruments ........ ) 381-82 4.6 4.7 53] 656 59 6.7 7.2 79 9:0 ("}
Optical, surgical, photographic.”
and otherinstruments  ........ ¥ 383-87 10.5 105 11.0 119 12.0 12.1 13.3 14.3 15.3 16.9
Other manufacturing industries ..... 21,27,31,39 3.8 361 36 37 37| 42| 45 4.6 4.8 48
Nonmanufacturing industres ....... 07-17,41-67,737, - .
. 739,807,891 156 | 157 | 153 | 144 | 149 146 | 153 | 14.7 | 16.6. "
Distribution by size of company .
(based on number of employees) '

' Lessthan1,000..... ....... R P 282 | 28.4 | 29.0| 280 | 30.1 | 302 311 28.4 | 283 318
1.000t04,999 .... ...c.h vh iremm e 3181 309 | 289 | 288 | 299 | 29.3] 289 | 28.0 | 326 | 323
5,000t09.999 . .. . ......... P IRV RO 28.7| '284 | 27.0 | 264 | 27.4 | 264 286 | 319 | 347 376
10.0001024,999 . .. . . ..oo feeein e [ 45.1 | 459 | 47.4 | 506 | 49.3 | 51.6 | 54.0 }. 569

i 278.3 | 262.5
25,0000P,MOrE « .+ ..o coveeneneene [reeee vaeeenin, ) [227.7 2309 |228.5 | 228.2 { 2449 |263.8 | 273.6 | 293.8

H
'Not separately available butincludedin total. “Data not tabulated at this level prior to 1973.
Pata included 1n the other manufacturing industries group. ‘Included in the other electrical equipment group
351G codes 3398 and 3399 included in the nonferrous metals and _SOURCE. National Science Foundation
products group for January 1957 to January 1966.

-
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appendix ¢

e

federally funded

ment centers,. 1979

ffrdg ,

Bettis Atomic Power Laboratory
Pittsburgh, Rennsylvania

Frederick Cancer Research Center . .

* Frederick, Maryland ., .

Hanford Engirieering Development

Laboratory °
Richland, Washington

admini;;;tered by

Westinghouse Electric Corp.
Littort’ Bionetics, Inc., Litton Industries

Westinghouse-Hanford Corp.

Idaho National Engineering Laboratory EG&G Idaho, Inc.; Exxon Nuclear Idaho

Idaho Falls, Idaho

Knolls Atomic Power Laboratory
Schenectady, New York

* Co.; Argonne National Laboratory, West;
Westinghouse Electric Corp.

General Electric Co. .

Energy Technology Engineering Center Rockwell International Corp.

Santa Susana, California

Oak Rldge National Laboratory
Oak Ridge, Tennessee

Sandia National Laboratories
Albuquerque, New Mexico

Savannah River Laboratory
Carolina

Aiken, South

Union Cafbide Corp. -

Western Electric Co., Inc.—Sandia Corp.

E.I. du Pont de Nemoars-& Cos, Inc.

I 4

industry-administered |

research and develop-
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NATIONAL  SCIENCE FOUNDATION
WASHINGTON. DC 20550

,

13
OFFICE OF THE /
.

DIRECTOR

/

< . s

Dear Colleague:

I am writing to you to discuss the importance of your
company's participation in the Survey of Industrial Research
and Development conducted for the National Science Foundation
by the U.S. Bureau of the Census. I havwe asked the Census

. Bureau to address this letter to you because they are .

) prohibited by law from revealing the identity of the companies
responding to the survey. Although I do not know your name, I
do know that as an R&D official in one of the top 200 ;

. R&D-performing companles in the United States, you can make a

<~/// great contribution to the comprehensiveness of the industrial ’

survey this year.. “ } _ !

©

As a bit of background, by Congressional mandate, the National - |
Science Foundation is responsible for developing ‘and analyzing

data pert;;ging}go the Nation's scientific and technological |
activitie®” The NSF's .Survey of Industrial Research and

Development is conducted annually to carry out:the industrial

portion of this task, and your company is included in the list |
of respondents. Data obtained from this survey are valuable ;- \
to Government official's in developing public policies to

encourage and strengthen science and technology in the United

States. In addition, we know that.many. R&D managers such as

yourself also find the data useful in assessing their own )

company's research and development programs. Lopies of our >
reports are sent to your office as they are published and I

hope the information presented-is useful to you. If you have

suggestions for improving any aspect of the survey I would

appreciate hearing from you.

Your accounting department has just received the forms for Ehe

1979 survey. This year the form contains three new questions

which were first pilot-tested with a sample of companies in

- -]

0 ' 51 : .
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A)

1978. For the most part, these questions cannot be answered

independently by the accounting department, but require input
from research and development management. I urge you to help
by providing information for these three new questions and by
assisting wi any other segment of the. survey that would v

benefit from your input. o

We appreciate the cooperation of your company in .the past.
Thank you, in advance, for your assistance in providing data
for this year's survey. ,°

A

Siﬁceréf&, _
Vo e , 7 . . . .
y ey /fzmdp, ﬁa_.&y o
Richard C. Atkinson : '
o Director

o
-
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RD-1-L1 1979} . -’} Bureau of the Census
(1247791 - % # | Washington, 0.C. 20233
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FROM THE DIRECTOR ’ . 5
/ BUREAU OF THE CENSUS, ‘ - .

Enclosed are your report form and fxle copy for the “Survey of Industnal’ Research and Development
During 1979 (RD-1). Also enclosed are an instruction manual to assist you in.completing the report and a
letter from the Natigpal Scnence Foundation, which sponsors this survey, describing the importance of the
survey results.

For 1979, the survey form has been modified from the 1978 version and is comparable to the one used in
1977. You may recall last year we explained that in order to minimize respondent reporting burden, a
“short” form would be used for 1978 and will be used in alternate years in the future.

A second change to the 1979 forn is the addition of three inquiries on product versus process R&D, R&D

for regulatory purposes, and long-term versus short-term R&D. These inquiries were sent to a sample of ‘.
respondents in 1977. Response to these inquiries, which are directed at future growth and direction of

R&D in the United States, indicated that most companies could provide reasonable estimates on these

subjects. A final minorghange 1s the identification of the “Department of Energy’’ as one of the specific

fgencies in Item 6, “Coft of Research and Development by Principal Federal Agency.”

’ .
The instruction manual provides guidelines for reporting. However, it is recognized that book records for
particular items may not be maintained. In such cases, carefully prepared estimates are acceptable.

This report is authorized By law (title 13, United States Code). Items 2A and 2B, and columns 2 and 4 of
item 5C, are part of the basic statistical program of the Bureau of the Census for manufacturing companies
and, if not reported in this survey, would have to be reported on mandatory Census form*MA-121,
‘Response to the remainder of the inquiries is voluntary ; however, your cooperatjori is needed to make the
results of the survey comprehensive and accurate. By section 9 of the law (title 13), your report to the’
Census Bureau is confidential. It may be seen only by sworn Census employees and may be used only for
statistical purposes. The law also provides that copies retained in your files are immune from legal process.
Requests for copies of the resultmg publications, or any guestions concerning the survey, should be
directed to Special Projects Branch, Industry Rivision, Bureau of the Census, phone (301) 763-5598. We
. appreciate your past cooperation ire this umportant survey and look forward to your continued

participation. . . P
Sincerely, ~
~
VINCENT P.BARABBA ’ 1
' o Enclosures ¢
* / ) 5 (3 -
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ronrm RD.) (3-|7-?m U.S. DEPARTMENT OF COMMERCE
{Instruction Monual) BUREAU OF THE CENSUS

7 COLLECTING AND COMPILING AGENT FOR

”, . THE NATIONAL SCIENCE FOUNDATION
N e \ WASHINGTON O € 20233

) .-

INSTRUCTIONS FOR SURVEY OF/(I;DUS;TRIAL RESEARCH
’ AND DEVELOPMENT DURING 1979 .

. 2 N ) .
. > } 2
s  Quthne of instructions . e Page

GENERAL L 1.
Information about reporting' Additional forms S L [ S
Companles NEW tO SUIVEY . . oo v e e oo S T T
Preposted figures. . . ,1 ......... e e e,
Revusnonof’ﬂﬁh;es................’...‘..‘..(....4 ......... e e e e e
Coverage — reported unit, period, geographiCc arga . . . .. 0. . ittt i e e

v

Section | — GENEf;;\L COMPANYDATA. . ......... ... C .. e

Item 2 — Salesand Employmem for Conpany. ..... ) .................................
v 4 \ s .
) DEFINITION OF BESEARCH AND DEVELOPMENT ............... e e

Section {I — RESEARCH AND DEVELOPMENT PQRFORMED WITHIy THE .
: COMPANY INTHEUNITED STATES .\ . ... ..o i e e e

+ Item 4 - Number of Research and Development Scientists and Engineers. . . .. AN e e

Cost or Receipts for Research and Development Performed Within the
Company by Sburce of Funds . . . . .. et e e e e e e e et e e e e s

Typesof Research. . .. ........... ,.,-/; p

Item 5A — Basic Research. . // ...............

Item 5B1 — Applied ResearCh . . . . . i i it i e it e e s e e e e e
Item 5B2 — Development . . .

...................

Methods of Estimating Research an
Sourceof Funds . ... ......... N .... L
Mem 5 - Column 2, Federal . . ..
ftem 5 — Column 3, Company and/Other, except Federal . . ... ......... e e e e e
ftem 5E — Funds Budgeted for 1980. . ... ... et

« Item 6 - Cost o‘t Research and Development by Principal Federal Agency . .. ... ... I

..............................................

Item 7 — Cost of Research and Development by Major Type of Expense. . . . ... .. ........ e
Item 8 = Fields Of BasiCc Research « . v v v v v v ittt it it et et vttt et e ..
ltem 9 — Applied Research and Development by Product Group. . . 7. ... ittt ittt i it e e s

Iltem 10 — Costs of Research and Development Performed W|th|n the Company
DY SR, 4 . vt v it e e e e e e e e e e i e e

Item 11 — Research and Development by Functional Category ..............................

Section Il — REPORTING OF RESEARCH'AND DEVELOPMENT PERFORMED ~
OUTSIDE OF COMPANY WITHCOMPANY FUNDS ... ............ " .. ... ...

Item 12 - Total Company Funds Spent for Research and Development Activities R
Performed Outside the Company Within the UnitedStates . . ... ..., ..... ... ........

Item 13 -- Total Company Funds Spent for Research and Development Activities
1 Performed by Forelgn Affihates Outside t?XUnuted States . . ... ... ... ... e e

Section IV = RESEARCH AND DEVELOPMENT DISTRIBUTION BY
SPECIAL CATEGORIES . . ........... b e e e e

.I‘tem 14 --] Product Versus Process Applied Research and Development ........................
Item 15 — Total Company Funds Expe on Government Regulations. .. . ... ... ....c.vu...
“Item 16 — Long- Versus Short-Term Tesearch and Development Costs. . . . . v v v v s oeee e iennens.

)
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.and disposals, revised accounting method, etc.

GENERAL -

A
t

lnformation Alsout Reporting: Additional Fdfms —

B Reportnnq on this form may require that companles

resort 1o the use of estimates in answering some of the
questions. We are’satlslled, however, that the compara

bility of data- among gompanies with research and
development programs is sufficient to develop meaningful -
totals and measures of changes from year to year.

If you require additional copies of the form, write to the
Bureau of the Census, 1201 East Tenth Street, Jefferson:
ville, Indiana, 47132. If you have any questions regarding
reporting on this form, write to the Bureau of the Census,
ATTN- Industry Division, Washington, D.C. 20233, or
call Area Code (301) 763 5598.

Companies Repbrting in Survey for the First Time —
Compames not reporting in 1978 survey should fifl in

the figures for poth years. If the company had no
expenditurcs for research and development, complete «
only “ltem 2.” Enter “No R&D’* in the space for remarks

on page 2 of the form, sign, and return the form.

Figures for Earlier Years ate Preposted on Lhe'Fo;m‘ -
If y our tompany reported on form RD-1 for 1978, certain
figures'from that form have béen copied to the present
form. Please describe in the “Remarks” section (page 3
of the form) the reasons for any substantial increases or
decreases in the 1979 figures entered on this form when
compdred to correspondmg 1978 figures. Examples of
such reasons are new government contracts, acquisitions,
If you
acquired or disposed of a unit performing an ymportant

" amount of fesearch and development during the 2-year

period, please identify the unmit in remarks, and give the
total amount of research and development accounted
for by such unit.

Revision of Earlier Year Figures — The 1978 figures
should be revised if necessary -to.assure comparability
with 1979 data. Please explain in remarks, any signifi-
cant change in the 1978 figures. |If your company did nQt
report for 1978, fill in the figures for both years; however
make nd entry for items which were not on the orniginal
1978 report form (dark shaded). !

'

’

~

Report for Your Entire Company — Research and
development actwvities for your entire domgstic company
shousid be reported, including all subsidiaries and divisions

of the company._!f you desire to have subsidiaries report ’
separately, please write to the Bureau of the Census and

list your subsidiaries.

Period Covered by Report — The figures reported should
cover the calendar year if at all possible. However, fiscal
year data are acceptable for all items except employment
provided your fiscal ydar ends between Seprember and
March. Please report employment figures (item 2B and 4)
for the period dentified in each of the items mentioned.

Page 2

Geographlc Area Covered — The data are intended to
relate to business firms.in the fields of mdnufactunng,
minerals, ond other .economic areas which operate one or
more establishments in one or more of the 50 States “or
the District of Columbia.

~

-

» Section | - GENERAL COMPANY DATA

D lterr 2 — Sales and Employment for Company. — In

item 2A, report the net sales and receipts ofthis company

_and its subsidiaries to customers outside the company.

{Exclude domestic intra-company transfers and sales by
foreiqn suvsicharies, however, include transfers to such
foreign subsidiaries; and export sales to fareign com-
panies.) The reported figures should represent’value f.0.b.
plant after discounts and allowances and should not
include freight charges; excise taxes should be excluded.
In item 2B report the number of persons employed at the
company in all activities in the 50 States or the District
of Columbia during the pay period which includes the

12th of March 1978 and 1979. This figure would be, the ..

same as that shown by the company initem 1 of Treasury
Form 941, 1f the company filed one form 941 for the
entire company.

'

-

DEFINITION OF RESEARCH AND DEVELOPMENT
Researcl) and development includes basic and apphed
research in the sciences and in engmneering, and design
and development of prototype products and processes.
For the purposEs of th|s questuonnalre research and
development ncludes: “actities carried on by _persons
trained, either formally or by experience, in the physucal
sciences including related engineering, and the biological
sciences Including medicine but excluding psychology,
if the purposé of such activity 1s to do one or more of
the following things:

"1. Pursue a planned search for new knpwiedge, whether or
not the search has reference to a specific application.

.
.

2. Apply existing knowledge to problems involved in the
creation of a new produot or prpcess, including work
required to evaluate possible uses.

-

3. Apply existing, knowledge to problems |nvolved in the
improvement of a present product or process

Research and development ncludes the
described above whether assigned to separate research and
development organizational units of the company or
carried on by company laboratories and technical groups
not papt of a research and development brganizati.on. We
recogr,}nze that the reporlmg actvities of such latter groups
will require the use of estimates for some of the questions.

‘

activities




[

Activities to be Excluded From Research and Deévelop-
ment  Research and development for purposes of this
survey does not include quality control; routine product
testing, market research, sales promotion, sales service,
‘ research in the social sciences or psychology, or otfer
. nontechnological activities or techrucal services.

.
e - .

- 7/

Mbre specifically, exclude from research and development
such nontechnological activities as market research,
o including statistical surveys of product acceptance,
™ estimates of market size, and studies of _channels of distri-
bution; and market development nncludlng ihe sate of
either old or new products to obtain acceptance of them
in new outlets, economic research and other research In
the social sciences; and legal.work in connection with
patent appllcatlons and litigation, and the sale or licensing

of patents y

I

Also exclude from research and development such techni-

cal services as quality and quantity control tests and -
analyses, troubleshooting in connection with breakdowns

in full-scale production, including related analytical work ;

technical plant samitation control; work required for
minor adaptations of a specific product to meet the
sequirements of a specific customer, incduding installation .
and servicing in a customer’s plant; engineering and other
technlcal service furnished in accordance with agreements
to lhcensees outside the company; aid furnished by the
research and development organization to manufactunng
divisions to' enable them to operate in accordance with
previously determined formulas, standard practice instruc-
tions, or finished product specifications, ajd furnished to
develop advertising programs and to promote or
demonstrate new products or processes, including the cost
of material furnished for trial or demonstration, assistance
In prepa\atuon of speeches and publications for persons
not engaged in research and development and experi-
mental work performed at the request of the patent
. division to provide information needed during the

, prosecution of a patent litigation. . " :

.

v .
A - LI

P Section || — RESEARCH AND DEVELOPMENT PER.
FORMED WITHIN THE COMPANY, IN THE UNITED
STATES - .

.

Pitem 4 —~ Research and Development Scientists and
Engineers — ‘Scientists and engineers for this survey are J
+ defined as all persons engaged 4n scientific or engineering
work at a'level which requires a knowledge of physlcal or
life sciences or engineering or mathematrcs equrva ent at
least to that acquired through completion of a four-year
college course with a major In these fields, regardless of
_ whether they held a coliege degree in the field.

Iy
P

As 1n the past, the flgure on R&Dscaentrsts and engnneers
will be obtalned primarily fcom two sources:

1. Records on the number of scientists and engineers
"assigned to research and devélopment. This source s
satisfactory go long as the sccentnsts and engmeers of,

o . . . %ages
¢t .
by
ERI

l PAruntext provided by eric 5 Ll

the unit are -assigned to research and development on a
full-time basis {i.e., no more than 5 percent of their time

is spent on nonresearch and development). For example,

for company !aboratories performing only research and -
development, report the number .of scientists and
engineers on the rolls in January. For other units, use
source 2. ‘

\

2. Figures on the proportion of total work time of scien- .
tists and engineers that is devoted to research and
‘development -For example, if the engineering department
of a manufacutring plant had 60"scientists and engineers
in January 1979 and one-fourth. of the scientists’ and
éngineers’ time during that month was charged to research
and development projects, the flgure for the number of
research and , development scientists and engineers

included for that unit would be 15. e

f

t

Separate figures are requested on the number of scientists

" and engineers working on Federal and company and other
research and development projects. Where research and
development work for the Government and for the com-
pany 1s performed by the same group of scjentists and \
engineers, it will be necessary to d|strlbute the total ,
number of such scientists and epgineers according to the
program, Federal or company, for which the research and
dévelopment work was performed, 1.e., to use. the propor- -
tion of the total work time of research and development
scientists and engineers that 1s devoted to Federal and
_company research and development programs, 1in order to

“distribute the total reported n gtem 4C.  The resulting
figures should be reported to the nearest work: ryear, In
order to present a reasonable division of time assigned to
Federal and company and otherv research and development

programs. o
) . -

»
x

-

Please divide the requested#figuges into the related cost
figures and.check the resulting cost figure of research and .
development per scientist and engineer for reasonableness.

Cost or Receipts for Research and Devqlopment Per-
formed Within the Company by Major Type and Source
of Funds — Include all costs incurred to support research
and development, exclusive of capital expendltures byt~ o
including deprecnatlon and overhead. If you perform
research and development for others on contract, include
the total charged “for the work performed, including
profit. !

.
va

The relevant costs usually include but are not limited to
the elements listed below:

1. Wades, salaries, and related costs. Material and sup .
consumed (or purchased if consumption figures are ng
available) _utilities, such as telephone, . telegraph
electricity, water'gas and fuel, books and peniodicals,

. travel and entertainment costs and professional duas v .
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P Section I — RESEARCH AND DEVELOPMENT PER-

FORMED WITHIN THE COMPANY

IN THE UNITED
STATES Continued )

2. Property taxes and other taxes {except income taxes)
incurred on account of the research and development
organization or on the. facilities which the research and
development organization uses. Insurance® expense.
Maintenance and sepayr, including the maintenance of

buildings and grounds, depreciation on buildings, equ7p~_

ment, and vehicles, or reqtals, if any facilities are_leased.

v

3. Company overhead. Estimate a fair share of the cost of

any functions, which support research and development
activities. The basis and method of estimating overhead
costs will depend upon company practice. The important
point is to be sure that all compenies include an allowance
for pverhead. Items normally covered in overhead include
the following:

Personnel, inciuding personnel, nedical and safety depart-
ments, and employee or industnal relations department,
- accounting control and fiscal (Treasurer’s office),
procur‘ement and nventory, including purchasing,
recervrng, inspection, storage, transportation, ¢dntrot, and
issue ‘of materials and supplies; other services, mcludrng
legal, public relations, shopworls, analytical work, plant
protection, rearrangement of facilities, drafting, pl’rntmg,
duphcating, transportation of matenal and personnel,
r maintenance of motor vehitles, messenger service, steno-
gtaphic serwice, and photography, salaries and related
costs of research executives not on the payroll of the
research and development organization. .

*Z Do not net your research and development expenditures
by the amount of royalties received from either non-
company organizations or company units, or the credits
received for research and development work charged or
“sold” to other departments or' divisions of reporting
‘company or to outside organizations. T

A : N

.
'

S Types of Expense to-be_Excluded From Research and

T Developmerﬂ Costs — Exclude from the cost of research
and development performed within the company the ¢ost
of research andadevelopment carried on fdf the company
by noncompany research and development™agganizations
of any kind, or fellowships, grants, and gifts tp promote
research and.development or the study of the sCiences and

‘ engineering.—-That part of. company-held research and
development contracts subcontracted to research and
development orgamzanons outside reporting, company.
All work that was, done. for your laboratories and other
technrcal unns by noncompany orgamzatron which are
not research and development organizations (fdr example,
model construction by a noncompany model shop) is to
be considered as a purchase of equipment, material, or
supplies for thes company research organlzatio'n' rather
than as subcontracted research and development.

Iy

-

Also exclude capital’ ex‘pendntures, 1oyalties paid, patent
expense, income taxes, or interest. Income from sale of
products manufactured in the research and development
organization if these were sold to bona fide customers.

‘e
Pitem 5 — Research and Development Performed Within
the Company by Type and by Source of Funts

This item provides separate columns for reporting in 1979
the costs of research’ and - development in Federal
contracts and subcontracts, and Company and Other
«  research and deveIopment‘by the three types; basic,
applied, and development. Definitions of ‘“‘Federal,{
and of “Company and Other'~are provided below, after
the definitions of types and methods for estimating the

breakdowns bWe. v . ,

Types of Research — Breakdown the total reported n
item 5 into the categorles shéwn below.

-~ pd

Item 5A — Basic Research — Include the:cost of research
prolects which represent ongma| investigation for the
advancement of scientific knowledge and which do not
have specrfrc comwpercial objectives, although they may
be'in the fields of present or potentral interest to the
reporting company. '
v \’ \
ftem 5B1 ~ Applied Research -° Include the cost of
research projects which represent investigation direct_ed
to discovery of Tew scientific knowledge and which
. have “specific commernial objectives with respect to
either products or processes. Noté that this definjtion of
applied research differssfrom the definition. of basic
research chiefly in terms .of the objectives of the
reporting company.

. ltem 5B2 — Development — Include the cost of projects
which represent technical activity 'concerned‘ with non-
routine problems which are encountered in translating
research findings or other gemeral scientific knowledge
into products or processes. Do not include “routine
technical services to customers or other items excluded
from definition of research-development above.

* 14

Methods of Estimating Research and 'Development
Expenditures by Type — Many of the cpmpanies in this
survey have accounts they believe substantially meet the
definitions used n this survey for basic research, applieq -
research, and deVeIopment.' In most cas¥, companies
have found it possible to allocate their own aggounts to
these categories.

If your company does not keep records that meet or can
be allocated to these specnfrc categorigs, thete are two
prmcrpal ways to reduce the task of prowdlng thg,.data
requested. . .

. -

d .
* 1, Isolate the projects that clearly fall in the development
category., |f your company ‘fabricates products, such
development activity will ingludé_the design, consttuction,

, Page 4 I ,

-

+ .
O
. O/F. .
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and testing of prototypes and models. ‘Some defen®
contracts typically call for several test models. If Your
compariy’s research and development frequently involves
the development of a “process’” as in chemicals and
petroleum, such development activity would include
operations beyond the bench $cale, primarily the design.
and operations,of pilot plants or semiworks.

’

. Isolate the organizational units which have research
and development activities that can be readily classified.
If a companv has two or more laboratories, the expendi-
tures of some of thege laboratories may be all classitied in
one or another type of research and development on the
basis of the function assigned to the laboratory. There are

) |aborator|es assigned only development type work. There

ERI

are others engaged only in applied or basic research. [f
research Tnd development work is done in production
unlts as well as in various Iaborator,nes the research and
development work in the production units wtll generally
be of a development type. .

The.separate classification of clearly identified develop-
ment operations, particularly in the industries producing
expensive prototypes, will greatly reduce the-balance to

. be distributed. The distribution will have to be estimated:

orf the basis’ of a review of individual projects’or on the
basis of other summaries of the work. Please use the
defintions for basic, applied, and devéjopment, as given
above. If, despite.these instructions, you feel that you are
unable ‘to distribute your research and development
expenditures into grouplngs approximating the categories
requested, please write to the ‘Bureau of the Census
describing your accounts and |nd|cat|ng your special
problems
some suggestions that will be helpful—nn completing the
report form.,

Types of Activity Jncluded in Development — The design
and operation of pilot plants or semi-works plants so long
as the principal purposes are to obtain experience and to
compile engnneerlng and other data to be ysed in-svaluat-
ng hypotheses in writing product formulas or in
establishing finished product specifications, in ¥esigning
special equipment and structures required by a process,
and n preparing operating instructions or manuals. The

engineering activity required to advance the design of a,

product or a process to the point where it meets specific
functional and economic requirements and can be turned
over to mariufacturin'g units. The design, construction,
and testing of preproduction prototypes-and models,and

“engineering follow through’’ in the early production
phase is included.

The development of designs for special manufacturing
equipment and tools is included but toolmaking and
tool tryout are not included. The preparation of reports,
drawings formulas, specifications, .standard practice
instructions or operaung manuals, and, other Jmedia for
transmitting to operatnng units information obtained
from the above activities is included. However, the
production of detailed construction drawings or manu-
facturing biueprints is not inc[uded. The question,
- . .

Aruitoxt provided by Eic:

[

The Bureau may be able to make or obtain’

! stantially "'set

‘comes withirt the defi

and production begin?"’

is often asked.’ [f the/prlm Y OblaZ(we 1s to make further ‘

improvements on the prgducts o ocess, theén the work
tion of research afrd development.
nd, .the product or proceSs 1s sub-
‘ and the®primary objective s to develop

r to get the

1f, n  the other

markets or to do _preproductlon planning,

production process going smdothly, then tl e work is no.

longer research and developmeht. {, .

] \
Source of Funds ~— A separate column |q item'5 Js pro-
vided for each of .the followjng: . /

-
. -

item 5, Column 2 — Federal — Include the cost of work
done on research and development contracts or sub-
contracts, and* research and developmient. portions of
procurement contracts and subcontracts f'iunng the year.
!

Do not ‘include here, or elsewhere in the report,research
and development contracts and the portions of procure-
ment contratts that you subcontracted to other resea
and development organizations. To do so would cydse

dupli¢cation in the statistical totaIs derived from these
reports. .,

-

item 5, Column 3 — Company and Other — Include the
cost of all company-sponsored. research and development
performed within the company. ({Report company-
sponsored research and development performed outside
the company n item 12.) Research and development.js
performed by a few manufacturing companies for others
than the Federal Government. Such research and develop-
ment should be included in this column.

In item SE, report. the -expected or estimated cost .of
company-sponsored research and development that will
be performed within the company during 1980,

'
1

D ltem 6 — Cost of Research and Development by Principal

Page 5

Federal Agency. Distribute the Cost of Federal Research
add Development Work {item B¢, tolumn 2 of
form RD-1) by Federal Agency —~ Companies reporting
Federal research and development are asked to provide
separate figures for the four categories of Federal
agencies: Department of Defense, National Aeronautics
and Space Administration, Department of Energy, and
all other Federal agencies. In general, most companies
performing large amounts of research and development
for the Government will have one -or more separate
organizational units charged with responsibility for most
Federal contracts. "Reporting of the req'uested data has
been simplified for some companies by using the data
available from the accounts of such units as the basis for
the overall company figures on the number of scientists
and engineers and the costs of Federal programs. For
example if 80 percent of the work for Federal agencies
f3 performed by units with separate accounts, it shouldh
be reasonable to estimate the company totals on the

_basis of such figures rather than make special tabulations

or separate, estimates for each of the company units that
may be doing some’ work on government research and
development.

9§ '
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Aruitoxt provided by Eic:

Plitem 7 — Cost or Contract Value of Research and
Development Performed Within the Company by Major
Type, of Expense — The type_of information requested
here will be available for.separate.research and develop-
ment organizational umts or for companies with separate
research anfl development accounts. It :s not requested
that special analyses be made of cost records where
research and development and other functions are com-
bined and 1f existing récords do not yield estimates for
this 1item, the item need not be completed. However, if
most research and development is performed in units
where summaries are regularly prepared by element of
cost 1t should be possible to base the breakdown of
research and development costs upon the recoids of
such establishments. ‘ .

For wages and salaries report the gro%s earnings paid in
calenddF year 1979 to empioyees engaged in research ahd
development, including dismissal pay, paid bonuses,
vacation and sick-leave pay, and compensation in kind,
and prior to such deductions as employees’ Social
Secunity  contribytions, withholding taxes group
insurance, and savings bonds. (You should follow the
definition of salaries and wages that is-used.for calculating
the withholding tax.) Include salaries of officers in the
research - establishment(s). If a corporation; exclude
payments to proprietor or partners, if an unincorporated
concern.
and pensioners carried on your active payroll. (Scientists
Ad engineers are defined on page 3, item 4.) .

For materials and supplies, report the delivered cost for all
purchased materials consumed, whether received. from
other companies, withdrawn from inventory, or received
from other establishments of this company.

item 7B — Materials and Supplies, and item 7C — Other
Costs may be combined if a separate figure cannot be
obtained or reasonably estimated from present accounts.

D 1tem 8. - -Fields of Basic Research. — The following
definitions are supplied for fields included in the 1item:

Engmeenng — Includes aeronautlcal astronautieal,
chemical, cjvil, electrical, and mechanical engineering, and
metallurgy and materials.

Geological sciences — Includes geodesy, hydrology, geo-
chemistry, seismology, soil sciences, etc. .

Atmospheric sciences — Includes aeronomy, weather
modification, meteorology, etc.

\

Biological sciences — All sciences, other than clinical
medical sciences, which deal with life processes, including
plant and animal- sciences, bacteriology, pathology,
microbiology, pharmacology, etc.

" Clinical medical sciences — All sciences concerned with
the use of scientific knowlddge for the identification,
treatment, and cure of disease. Includes internal medi-
cine, neurology, preventive medicine and public health,
psychiatry, dentistry, pharmacy, etc.

Other sciences — To be used for multidisciplinary and
interdisciplinary projects ,which cannot be classified
within one of the above primary fields of science.

Exclude payments t& members of armed forces

i

p ltem 9 — Applied Research and Development by Product
Group — Enter botn Federal and total-costs of Apphied
Research and Déveluopment: by product group., Costs
should be entered in the field or product group in whigh
the research and develupinent pruject vas actually carried
on regardless of the classification of the field of manu
facturing 11 which the results are to be used. For
example, research on an electrical component for a faim
machine should be reported as research on electrical
machinery. Also, research on refractory bricks to be used
by the steel industry should be reported as resgarch on
stone, clay, glass, and concrete products rather than
primary ferrous metals, whether performed in the steel
industry or the stone, clay, glass, and concrete fndustry.

Research and development work on an automoNve head
Jamp would be classified in group 25, regar
whether performed by an automotive or electrical com
pany. Fields of Applied Research and Development are
listed bLuwvwe. T« those companiés familiar with the
Standard Industrial Classiticat ., *h. 1072 €10 qumber
or numbers are given after vuh title. Note, however, that
the SIC definition here applies to the field of research and
development effort, and not necessarily to the field n
which your company’s manufacturing output is classified.
+

Product Gro‘up
1. Atomic Energy Devices — Applied Research and
Oevelopment on atomic energy devices should be
included with research and developnment as classified
in the categories listed on lines 2~-33. Examples of
the fields of research and development activities on

- atomic energy devices and the product groups in
which such ' activities should be reported are as
follows:

Product
Activity Group
No.
Radiodutive isotopes and ather ]
radiatuonsources..................‘ 4
Partially fabricated reactor fuel elemgnt
materials and control rods. .. . ... 7. . ... 12
- | Nuclear reactors . ...... e ceeelN
Reactor components and equipment. . ... ..
Core structurals {barrels, cans, boxes,
plates,etc.) . ... ... . R
Heat exchangers and.condensers. . .. ......
Valves. . . .5 it } 14

Complete reactor fuel elements and
control rods for use in:
Propulsion .. .. . .... e e
Powerplants. . .". . ... ... ... .
Other, . . . v it st e e e eeaeas
Atomic waste-€asks . . . . . e J
Fuel handling equipment . . .. .. Qe SN
Contro! rod drive mechanism and
components for:
- Power plants ..... e e e e
Propulsion . ... .......
TOMhEr vt e e e
Pressurizers, components, and auxullary
eQUIPMENT. . « o ot i e e e e B
Pumps. . . ...
Accessory mstrumentataon for reactor control 22
Atom smashefs (particle accelerators) . .. 24
Hot laboratory. equipment. . . . . ... ... ... } 31

Special instrumentation . . . ... .. e e




.

i”’

2.

10.

1,

12,

13.

14.

Eril

Aruitoxt provided by Eic:

. Plastics, Materials and Synthetic Resins,

. Drugs (SIC 283) — Medicinal chemucals,

"

Foods and Kindred Products {SIC 20) - Foods and
beverages for human consumption and certain related

products, such as vegetable and anmimal fats and oils,

prepared feeds for aumals and fowls.

. Textile Mill Products {SIC 22} — Milt preparation of
" fibérs and mill manufacture of yarn, thread, braids,

twine, and cordage, manufacture of broad and narrow
woven fabric, knit fabric, carpets and rugs from yarn;
dyeing and finishing fiber, yarn, and knit apparel;
coating, waterproofing, or otherwise treating fabric;
the integrated manufacture of kit apparel; and other
finished articles from yarn; the manufacture of felt
goods, lace goods, bonded fiber fabrics, and miscei-
laneous textiles.

» a
<

. Basic “Industrial Inorganic and Organic Chemicals

(SIC 281 and 286) ~ Includes radioactive isotopes
and other radiation sources.

Synthetic
Hubber Synlhem. «nd Othier Manmade Fibers Except
Glass (SIC 282) — Exclude glass.

biological

and botamcal products, and pharmaceutical

preparations. . .
“

. Agnculturalf Chemicals (SIC 287) — Fertilizers, agr

cultural pesticides, and other agricul tural chemicals.

. All Other Chemicals {balance of SIC 28) — Explo-

sives, soaps, glycerins, detergents and cleaning
preparations, paints and varnishes, toilet preparatlons
and miscellaneous chemlcal products.

Petroleum Refining and Extraction, and Natural Gas
(SIC 13 and 29) - Exclude geqloglcal and geo-
physical exploration activities.

Rubber and Miscellaneous Plastics  Products
(SIC 30) — Fabricated rubber such as industrial
and mechamical rubber goods and fabricated
plastics products. T

-

Stone, Clay, Glass, and Concrete Products (SIC 32) —
Ceramucs, glass, clay products, abrasives and ashestos
products, cement, stone products, concrete products,
and other nonmetalhc mineral products.

Primary Ferrous Products (SIC 331 332, 3462, and
.3399) - Products of blast -furnaces, steel works,
rolling and fumshlng mills, iron and steel castings and
forgings. Includes partially fabricated reactor fuel
element materials and control rods.

Primary and Secondary Nonferrous Metals (balance
of SiC 33 and 3463) — Primary and secondary
smelting and refining of nonferrous metals; rolled,
drawn, and’ extruded nonferrous .metal products,
castings and forgings. -
Fabricated Metal Products (SIC 34 except 3462,
3463, and 348) — Tinware, hand tools, nonelectric

.

Page 7
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U

1.

16.

17.

18.

19.

20.

21.

22.

' 23,

. heating

apparatus, fabnicated - structural metal
products, metal stampings, faQr:cqted wire products,
etc. Includes: nuclear reactors, reactor components

.and equipment; core structurals (barrels; cans, boxes,

plates, etc ), heat exchangers and condensers; valves;
complete reactor fuel elements and control rods for
use in  propulsions, power plants, and other systems;
atomic waste casks. .

Engmes and Turbines (SIC '351) ~ Steam engines,
"steam, gas and hydraulic turbines, diesel and other
internal combustion engines, n.e.c.

Farm and JGarden Machinery
(SIC 352) ~ Farm machlnery, including tractors for
farm use.

Construction, Mining,» and Material Handling
Machinery and Equipmenht (SIC 353) — Construc-
tion,'mining, and oil field machinery and equipment,
elevators, -conveyors, hoists, . industrial trucks,
tractors, trailers, and.stackers,

\

Metalworking M:t?h“u'?ery and Equipment (SIC 354) —
Machine tools, dies, machine tool accessories, rolling
mill machinery, power driven-hand tools, wire fabri-
cating machinery and equipment, and automobile
maintenance machinery and equipment.

Office, Computing, and .Accounting Machines
{SIC 357) — Typewriters, electronic computing
equipment; caiculating and accounting machines,

scales and balances (except laboratory); and other
computing and office machines.

Other Machinery, Except Electrical (balance of
SIC 35) - Special industrial machinery, except
metalworking, such as food products machinery,
textile and, paper industries machinery, general
industrial machinery and equipment, and miscel-
laneous machinery except eIecirica}. Includes atomic
fuel handling equipment; c¢ontrol rod drive
mechanism and components for: power plant,

propulsions; pressurizers, components and auxiliary’

equipment; pumps, . .

Electric Transmission and Distribution Equipment

(SIC 361 and 3825) ~ Electric mgasuring instruments
and test equipment, power, distribution and specialty
transformers, switchgear and switchboard trans-
formers, etc.

Electrical Industrial Apparatus {SIC 362) — Electric
motors and generators, motor starters and controls,
welding apparatus, carbon and graphite brushes,

" electrodes, capacitors, condensors, and rectifiers.
Includes accessory instrumentation for reactor
control. '

Radio and Television Receiving Sets, Except Com-
munication Types (SIC 365) — Radio and television
receiving sets, except communication types and
phonograph records.

and Equipment
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i’:oduct Group — Continued

.
* '

24, Electronic Components and Accessories, Communi-
cations, Equipment (SIC 366—67)_— Electron tubes,
cathode ray’ tubes, resistors-capacitors, ‘transformers
and other components for electronic and products,
solid state electronic devices, .and telephone and
telegraph  apparatus. ‘Also includes electronic

. guidance control subassemblies, radar and radio
equipment, and electronic sighting devices. Includes
atom smashers (particle accelerators). )

*Other Electrical Machinery Equ:pment and Supphes
(ballnce of SIC 36) — Household appliances, electric
Ilghtlng and wiring equipment, and miscellanéeous
“eleétrical machinery equipment and supplies.

. "26. Missiles (SIC 376) — Including frames or structurss,

Iaunchmg and handhng support equipment and work
on the missile system as a whole. Electronic guidance
control subassemblies and radar should be included in
group 24 above. Rocket motors should be included
in group 28 below. . ’

27. Space Vehicles (SIC 376) — Intluding frames or
structures, launching and handling support equipment
_and work on the space vehicl@ as a whole.

28. Aurcraft and Parts (SIC 372) — Piloted and unpiloted
: aircraft and parts of all . types, including engines

. and auxiliary equipment such as landing gear, deicing -

equipment, and other auxiliary equipment specifi-
cally adopted for aircraft. Radar and radio equipment
and electronic sighting devices should be included 1n
group '24 above. Aeronaut:cal m§truments should be
included in groyp 31 below.

-

29, Motor Vehicles and Equipment (SIC-371) — Applied

research and development related to motor vehicles,
including automobiles, trucks, busses, and special
purpose mator vehicles such as ambulances, fire
engines, personnel carriers, amphibian motor vehicles,
and truck and automobile -trailers, and to motor

vehicle equipment and parts {exclude batteries, tires, -

engine electrical equipment, efc.).

30. Other Transportation Equipment  (balance of
SIC 37) — Shipbuilding, boatbuilding, and repairing,
railroad equipment, motorcycles, bicycles, and
parts, etc. :

31. Measuring, Analyzing, and Controlling lnstruments
Photographic, Medical and Optical Goods; Watches
and Clocks {S1C—38-except 3825) = Engineering,

32. Ordnance, .Except Missiles (SIC 348, 3795) — Artil-
“ lery, small arms, ammunition, tanks, and parts, etc.

\

D Item 10 — Tost of Research and Development Performed
Within the Company, by Sate — List the States in which
your research and development Iaboratoﬂgs or facilities
are located and report the cost of research and develop-
ment for each State. It is not intended that ynformation
reported reflect individual assignihents outsuﬁ\e home
State of the particular research stdff. As much as 10 per-
cent of the total may, if desired, be reported as “Not
distribuged by State.” v :

Va

i item 11 — Research and D@évelopment by Functional

Category o

Energy Research and Deveiopment — Include all R&D
soending whose purpose is to Increase energy resources
or capabihities, mciuding the development of energy
equipment. Some R&D spending 1s for joint or muitiple
purposes. In theSe instances, estimate and report the
portion of cost incurred due to the energy purpose.
€nergy R&D can include costs of R&D projects (both
j)roduct and process) on exploration,.extraction, transpor-
tation, processing, storage, generation (induding
conversion), distribution, conservation, etc., of present,
new, or improved forms of energy. Record energy R&D
spending according to type of energy.

Coal R&D activities are to be assigned into three sub-
categories. “Synthetic fuels” includes programs designed
to convert coal to gaseous and liquid products. “Mining”
is compased of programs for developing equipment and
techniques to improve the productivity. and récovery rates
of coal mjning.

“Conservation and utilization” includes R&D activities
undertaken to reduce consumption either at the point of
energy use or in the transmission, transportation, storage,
and conversion of-energy. Examples of such are R&D
undertaken primarily to reduce fuel consumption
in manufacturing, to improve the efficiency of transporta-
tion of energy products, or to produce. an end product
which is more effiicient in energy consumption,

“All other energy”’ includes areas such as wind, waste,
hydroslectric, etc. Also include in this category, (F), the
development of energy equipment which cannot be
‘readily classified in A to E. If the energy source is waste
or any other area with pollution abatement aspects,
cons%r carefully whether one of the purposes of the
proje®¥.s pollution abatement.

-

T

laboratory, and scientific and research instruments,
instruments for measuring, controlling, and indicating
physical characteristics.  Optical instruments and
. 1lenses, surgical, medical, and dental instruments; fire
control apparatus; ophthalnlic goods, photographic
- edquipment; and watches,.clocks, etc. Includes hot
laboratory e‘quipnlem, and special instrumentation.

/.

In a limited number of cases, the separation of joint
{multiple) costs which is encouraged in the preceding
paragraph may not be feasible. In this circumstance,
include total project cost if the primary purpose of a
project is energy R&D,; do not include any of project
cost-if the primary purpose of the project is other than
energy R&D.




Q

* purposes couid also be combined with other

; *

Pollution Abatement Research and *Development -
Pollution abatement R&D spending for the purpose of
reducing or eliminating the emission of pollutants. As
used here, abatement includes preventioh, treatment, or
recycling; pollution refers to the emission of pollutants to

® the outside of a firm's (or household’'s) property or

activities. Do not include R&D spending to contribute to
environmental aesthetics, to increase equipment durability
in corrosive environments, to conserve energy {include as
energy R&D) and natural resources, or to increase
employee comfort, safety, and health.

There can be two types of pollution abatement R&D
spending. In some cases, the only purpose of the R&D
spending i1s poliution abatement. Examples are spending
on projects to improve or design alternatives to electro-

static precipitators, wet scrubber systems, waste treatment

systems, effluent. monitoring devices, etc. 1n such cases,
include the total expenditures on the R&D project. In
other cases,

Pollution abatement
pes of
environmental control purposes such as ehergy cqnserva:
tion or* employee safety 4nd health. in all these in tances,
estimate and report only the portion of cost incuried due
to the poliution abatement purpose.

reduce the ermission of polluytants.

In a limited number of cases, the separation of joint costs
which is encouraged in the preceding paragraph ma
be feasible. In this circumstance, do not include afiy of
project cost unless the primary purpose of the project is
pollution abatement. When the primary purpoge is
pollution abatement, include the .total project cost in
your answer. . .

Do not include any of project cost as being for poll.utnon
abatement if expectéd pollution abatement benefits aré
incidental. Incidental benefits are those obtained at no
extracost. '

.

Show R&D spending accordlng to the form of pollution
being abated. For éxample, "air’’ has three subcategories,
automotive emjssions, electric power plant emissions, and
all other, are included under "air.” Automotive emissions
includes all R&D efforts undertaken to reduce exhaust
emissions from automobiles. Electric power plant
emissions includes efforts directed toward reducing
airborne emissions from electric power plants. Ail other

nitrogen oxides and particulates, and other fossil-fuel
pollutants from the atmosphere. Water should include
R&D spending on water recirculation or thermal pollution
abatement. R&D spénding on waste compactmg devices
should be included under “sohid waste,” and R&D
spending on noise and radiation polluttqn abatement
should be indluded under “other.”

ERIC
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pollution abatement 1s one of several ,
purposes. Examples are spending on projects to improve
production processes or products and simultaneously’

» Section {11 ~ RESEARCH AND DEVELOPMENT PER-
FORMED OUTSIDE THE COMPANY —* (R&D not
included in item 5) r\\

‘ \

P ltem 12 — Total Company Funds Spent for Research and
Development Activities Performed Qutside the Company
Within the United States — Report the amount of com-
pany funds spent for research and deveiopment performed
outside of the company within the United States. This
item includes contracts to outside organizations, but
specifically excludes subcontracting of Federal Govern-
ment or other company contracts.

D item 13 — Total Company Funds Spent for Research and
Development Activities Perfornied by Foreign Affiliates
Outside the United States — Report the amount of
research and development financed by the U.S. parent or
its foreign' affiliates performed in R&D kboratories,
“branch plants, divisions, and subsidiaries located outside
the United States.

. This item excludes R&D activities performed in ‘forelgn
"5fflllates financed by foreign governments or other

outside or?anlzatlons
'

NOTE- Foreign affiliates are those outside the 50 States

or the District of Columbia.

2

7

» Section IV - RESEARCH AND DEVELOPMENT DIS-
TRIBUTION BY SPECIAL CATEGORIES

Dltem 14 — Praduct Versus Process Applied Research
and Development — Allocate the total applied research
and development dollar figures of .item 5B3, columns 2
and 3 (“FEDERAL” AND "“COMPANY*) to_either
product or process research and development, items A
and B below. If you are unsure whether the research
and development is for a process or a product, refer to
the definitions for each item below. f the expenditures
are unclassifiable as product or process, enter the cost of
such research in the unclassifiable, item C. Include in
your allocation to product, process, or unclassifiable
ctategories any company overhead associated with the
applied research and development that was included in
the dollar figures of item 5B3.

ftem A ~ Product Applied Research and Development
Costs - Costs for applied research and development
oriented towards goods that have the potential for sale

_anm_dnmwmwuwwwgummmm -and-

development cost is for your own "process’ {see item B), .

’

but clearly involves making a product feasible rather than
simply affecting the efhcnency ‘with which it 1s made (e.g.,
the actual synthesis of a chemical compound or the
development of a completely new manufacturing tech-
nology), thef it should be classified as a product research
-and development cost.

Page 9

Lo

57
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Aruitoxt provided by Eic:

P> Section 1V — RESEARCH AND-DEVELOPMEN.T Dis-
TRIBUTION BY SPECIAL CATEGORIES ~ Continued

ltem B — Process Applied Research and Development
Costs — Costs for applied research and development
affecting the manner in which you more efficiently pro-
duce your product by reducing costs or increasing output.

-

Item C — Unclassifiable Applied Research and De\.lelop-
ment Costs — Applied research and development costs

which you are not able to classify as product or process,
based upon the above definitions.

Company overhead costs included in item 583 and related
to projects which can be classified by product or process
should be included in items A and 8 below and NOT in

item C.
Item D — Total -

appropriate columns. PN .

Ditem 15 — Tota] Company Funds Expended on Govern-
ment Regulations — Allocate total company funds
(exclude Federal) spent for research and development
activities performed to meet the present rggulations of the
Federal agencies, listed and which would not have been

performed in the absence of these regulations.

Include expenditures to meet government ‘regulations
which have been established but which have a future
Exclude expenditures to meet antici-

compliance date.
pated government regulations.

Ditem 16 — Long Versus Short-Term Research and
Development Costs — Allocate the total R&D dollar
figures, of item 5C columns 2 and 3 ("FEDERAL" and
"COMPANY"’), based on the actual or estimated future

. Add together the totals for items A, B,
and C for each year separately and enter amounts in the

& B .

“life of each of your pro;ects in the R&D‘cycle into the

following three categories: *

ftem A ~ Less Than or Equal to 2-Year Project Life -~
Include the current year’s costs for all projects whose
total lifé in the R&D cycle 1s expected to be less than or
equal to 2 years "from inception to Completion or termina-
tion. Completion refers to the R&D cycle only. 4Kt the
time production planning, design, and engineering begins,
R&D is usually over. .
A distinction should be made between continuing pro-
grams and snecific projects. While programs in broad
areas may continue for long periods of time, you are

“asked to treat specific projects with separate budgets,

definable goals, and project lives, except where projects
are sequential, one depending on the other to reach a
specified goal. Then you should treat the sequence as a
single project..

» -

Item B — 2- to 5-Year Project Life — Include the current
year cost of all projects whose total hife in the R&D cycle
has been or is expected to be more than 2 years but less
than or equal to 5 years.

Item C — More Than 5-Year Project Life — Include the
current year cost of all projects whose total life in the
R&D cycle has been or i1s expected to be more than
5 years.

Company overhead or other costs included in item 5C
should be allocated to items A, B, or C below. The sum
of A, B, and Cshouid be equal to item 5C.

Please indicate by marking the appropriate boxes in
column e whether the proportion of company funds for ™

items A, B, and C have been increasing, decreasing, or

have remained about the same during the last 5-year
period.
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T B A S L TN PRV U PR A Y™ o Any IOt (e ind 39dIeS S X Tading FiP Code 2001 N
THE NATIONAC SCIENCE ¥ QUNDATION .
. . ~
' ' C e » .

SURVEY OF INDUSTRIAL RESEARCH ¢
AND DEVELOPMENT DURING 1979 ~

Bueau of the Consus
RETURN TO 1201 £as! Tenth Street
Jotfarsonville, Indlana 47132

Nave of person who supphied 1978 data

4 NOTE: Oata supphied in 1tems 2A and 28 and in
- 1tem SC, columns 2 and<4, for 1979 on this form,

will salssfy the mandatory reporting requirement

i'llrh;unsr?s Form MA-121 ll"; 13, U.S.' ('Zod%te PLEASE RETURN THIS COPY
gh you are not required to complete t - a4

other ttems, your cooperation on these voluntary CENSUS USE u—- E [i-' L Ti' &

tlems ts needed to make the results of this su-  RoyLy

vey comprehensive, accutate, and timely,

GENERAL INSTRUCTIONS .
o Pregse corplete and returd this form in the cnveh;de provided e Enter “None” where apprepniate rather tharffleaving a
PR within ¢0 ¢ays. Retan the file copy for your records. This blank space. :
report should cover yous enlire Company, lﬂCIbdlne all sub . [ Reasgpably accurate estimates are acceplable,
- sitianes and altitiates, unless ofherwise desn;mted. » Be sure 1978 and 1979 figutes are comparable.

PLEASE READ ENCLOSED INSTRUCTIONS BEFORE COMPLETING THIS FORM

Section | - GENERAL COMPANY DATA

ftem 2 — DOMESTIC SALES, RECEIPTS, AND EMPLOYMENT FOR COMPANY

A. Domestc net sales and receints of this pany (T s of doll 00 [§ . N

B. Total domestic company employment in all activities during the pay period
which includes the 12th of March 1978 and 1979 2002 .

ftem 3 ~ RESEARCH AND DEVE.LOFMENT EXPENDITURES ‘

Are resegrch and development e for entire d tlc company, R - $
Includinggubsidiaries and atfillates, reported on this ferm? ... ..0uvvn o \a Yes © RO = Pigase explan 1n fomarks
' or on transmitiat tetier,

. ° R R D D OP PERFORMED OMP D
‘ Item 4 ~ NUMBER OF RESEARCH AND DEVELOPMENT SCIENTISTS AND ENGINEERS January |1 January |2 -
(Ses Instruction Hanusl, page 2) cT2 1978 1980
A. Federal research and development . 3000 2 C G g
* B. Company and other reseaich and developrent ' 3002 § . e
7

C. TOTAL (Sum of A and 8) - | 3099
Item S ~ COST OR RECEIPTS FOR RESEARCH AND Thousands of dollars

, OEVELOPMENT PERFORMED WITHIN THE 97 1973 =

! COMPANY BY MAJOR TYPE AND SOURCE T2
OF FUNDS c ] Fedeat LZ| Company and[3] TOTAL [ 4

- TOTAL ,‘uned‘ other funds, (Sum ot

A. Basic research except Federal | cotumne 2 and 3)
.. 1 **None,"" please mirk D { 335105 .
3510 § $ S
B. Apphied 1. Applied research » | 3sn B
. research 2. Developrent 3522 -
development 3. Tetal {Swp of lines 1 and 2) 3529 . '
¢ C., TOTALS(SumorA anédBy)— . | 3599 § § §

D, 1MTOTALS e 5 |3 |3 $ s -

CT1

E. Company and sther funds, except Federal, budgeted for the year 1980 ——— g Jiﬁa_ § .
ltom § ~ COST OF RESEARCH AND DEVELOPMENT BY : cT1 Thousands ol dollars
PRINCIPAL FEDERAL AGENCY 198 |1 1979 [2
-
Cost of Federal research and devetopaent duting 1979 — T RN
Breakdown of stom 5C, Cotumn 2, of this form: .

1. Department of Defense \ 3700 H
- 2. Nalional Aeronautics and Space Admimstration — 3102
3. Department of € nergy 3703
T4 Al other Federal Agencies T 3704 2

S. TOTAL COST (Sumer?, 2, and 3) >—-1-379% §
ltsm7 ~ COST OR CONTRACT VALUE OF RESEARCH AND DEVELOPMENT cn Thousands of dollars
PEREORMED WITHIN THIS COMPANY BY MAJOR TYPE OF EXPENSE TERE 1979 J2
T, R

A. Wages and salanies of issearch and development personngl 0
\Includo selontrsts and engiacers, 141108,800 olhar p ) 4010 ¥,

ool ¥
3

%X
N B. Costs of matenals and supplies consumed (do not include 1n this item components,
. models, and other matenals supplied by other research organizations) L4020

. C. Other costs tinciude Service and supporting costs, deprectation, and share of overhead!

0. TOTAL COSTS (Sum of A (Neugh C) (Same a3 Ilem SC, col 1 and 4) >

—p

. Plesse continue en page 2
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Aruitoxt provided by Eic:
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Section H - R&AD PERFORMED WITHIN THE COMPANY IN THE UNITED STATES - Continued
€. tude RSD financed by the compony but performed by others

Report such R&D in section 1)

item l‘- FIELDS OF BASIC RESEARCH (Of the tetal lopuhd tnitem 5A Iof basic tezearch, cn T Js of dollars
please give cost fer the fellening ialés.) 1w |1 178 |2
A. Chemistsy 5001 §
8. Engineenng (i neluding metallurgy) 5002 |
C. Geological sciences 5003
D. Mathematics 5004
E. Physics 5005
F. Astronomy 5006
G. Atmosphenic sciences 5007
H. Oceanography 5008
1, Biological sciences 5009
J. Chinecal medical scrences 5010
K. Other sciences so11
L. TOTAL BASIC RESEARCH COST (Same a3 ltem SA, col 1and 4) —p | 5099 {37 §
ftem 9 — APPLIED RESEARCH AND DEVELOPMENT 8Y PRODUCT Thousands of dollars
GROUSP (Of the tets! teperted in Item 58, 1ie 3, et spplied 1978 1979
research and develepment, please give cost of preject for -
each of the fellvwing. See the Instructions on how 1o cT2 l_l_ [_?_ J [4_
fy and define h and d "'\ L. page 6.) Federal Total Federal Total
1. Atomic energy devices (See Instruclion Manwl, pige 6)
2. Food and kindred products §200 H
3. Textile mill products 6220
4. Industnal 1norganic and organic chemicals 6281
$. Plastics matenats and synthelic resins, rubber, and tiber 282
§.Dtugs 6283 4
1. Agricultural chemicais 287
3. All other chemicats 6289 .
9. Petroleum refining and extraction 6290 .
10. Aubber and miscellaneous plastics prodicts §300
11, Stone, clay, glass, and concrete products 6320
12, Prematy lettous products §331 .
13. Primary and secondary nonferrous metals 6339
14, Fabricated metal products €340
15. Engines and tuebanes 6351 -
16. Farm machinety and equipment $352
17. Constriktion, mening, “3nd maleua“s handling machinery €353,
|18, Metalworkeng machinery and equipment ! _— 6354
19. Oftice, puting, and ng- h §357
20. Othet machnery, exceptelectiical 6359
21, Electnc transmisseon and distiibution equipment 6361
22, Electucal industaal appatatus L 6362
23. Radio and television recesving sels, except communicalion types 6365 1
24. Electionic components and accessories,
communycations equiprent 6366
25. Other electiical machinery equipment and supplies 6369
26. Mrssiles . 6197
27. Space vehicles 619
28, Aseceaft and paits an
29. Motor vehrcles and equipment an /]
30. Other transportation equipment 637y
31. Professional and screntific instiument(s €380
32. Ordnance, except missiles 619
33. Othet - Specity b .
v (1]
34. TOTAL APPLIEO HESEKHCH AND DEVELOPMENT COSTS !
(Same a3 item 58, line 3, celumns 1, 2, and 4) §99%¢ §
ltem 10 = COST OF RESEARCH AND DEVELOPMENT PERFORMED KITHIN THE COMPANY, BY STATE
Were all of the research and development cests repacted in lem 5C, column 4, on this form for 1979
pectormed In the State listed In the address bleck (ltem 1) of thIs form?. .o v v cennnaneannss | Yes { No
117"No,” list the home State and any other States 0 which the Vatous reseatch and
development tabofatorres of facilities are located, and estimate the costs associated
with each State, 1t necessaty. you may repott up to 10 percent of your total as “Not
distributed by State.”
Thousands ol doHars
State
(Altach an additional shout 1 necossary) cn /L) l 1979
. Fedetal | 1 T'"LL%' Federa! |3 4
A ) n s
[ 3 n
“d n
D. . N n
) N T
E. 7 n
=
. n ot %,
. ' ®

<



0.

-

>
»  P.TOTAL COSTS (Same @3 item 5C, on this term) e 3

$

S

e 11 "~ RESEARCH AND DEVELOPMENT BY FUNCTIONAL CATEGORY (Of the t
FOR RESEARCH AND DEVELOPMENT, cetumns 2 and 4, raport the tetiewing tunctional cetegories,)

otal reported in item 5C, COSTS OR RECEIPTS

ENERGY RESEARCH AND DEVELOPMENT
Include the project cost of portion of project

T housands of dollars

cost incurred for the pulp:se of |nc‘ua|s|ng 1978 197% 1380
:g::(gyl::&u&e:&l"c;‘m thiies. Include cn Federal IL Total E Federal Torat Total l“)
1t None, please mark D .. 809% funds funds tunds tunds pl:l:sc‘l:d
A. Total nuclear - 3010 & S
1. Fission + 3011
2. Fusion 3012
8. Total fossi! fuels 3020
1.0 s021 E
2. Gas 3022
73 Shale 1023
4. Coal 3024
3. Synthetic fuels 3028 -
b Minmng 3026
c. AN other 3027
5. Other fossi fuels N 3023
C. Geothermal 3030
D. Solar 3040
€. Conservation and utiiization 3050
F. All other enecgy 3060

G.Tetat of Athrough F . | 30% |S § § § S
POLLUTION ABATEMENT RESEARCH AND Thousands ol dollars
DEVELOPMENT « Include the project cost or 1978 1979 1930
portion of the project cost incurred for the puipose
of designing pollution abatement products of product |~ u L?_ [l u b_
characteriglics of of designing pollution abatement |- C T2 - S ot
features wlto processes. Include cost by form of Federat Totd) * Fedetal Total projected
Pelution to be abated. . funds funds funds funds costs
1t *None, ' plense mark D | 18199
H. Au 110 . S s 7

1. Automotive emission 3111 \

2. Electn¢ power plant emissions 3112 *

3. All other 3113 .
t. Water 3120
3. Sohd waste 130
K. Other . 1140
L. Totad of H Iveugh K ny $ s

Sevtion Ml RESEARCH AND DEVELOPMENT PERFORMED OUTSIDE THE DOMESTIC COMPANY

Not iny

wle fan e S with compan

funds

item 12 — TOTAL COMPANY FUNDS SPENT FOR RESEARCH AND DEVELOPMENT n T hoysands of doltars /

ACTIVITIES PERFORMED OUTSIDE THE COMPANY WITHIN THE 1978 l 1 1979 l;)

UN\lTED STATES T

v 11 “None,"* please mark D 190013 .
9001 2 N~

Item 13 ~ TOTAL COMPANY FUNDS SPENT FOR RESEARCH AND DEVELOPMENT cT Thousands of doltiars

ACTIVITIES PERFORMED BY FOREIGN AFFILIATES OUTS|DE THE 2 [37) I 1 1979 J?

UNITED STATES 1

11 **None,"* plg ark D { ;ll‘@}_\

Sevtion IV RESEARCH AND DEVELOPMENT DISTRIBUTION B

Item 14 - PROQUCT VERSUS PROCESS APPLIED RESEARCH AND DEVELOPMENT
Aflocate the total applied research and development dollas ligures of

item $BZ; columns 2 and 3 (*FEDERAL and ‘“COMPANY™") to either

product, pocess, or unclassitledles RAD.

A. Product research and dovelopment

1. Federal tunds . \ 1

o! doltars

cmn

1979

[2

1210
2: Company and othef funds N 121
3 Total (Sum ef 1 and 2) ASVIEY - | 1m

#O MM ROt (3242000

Please centiave on page 3
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Section [V RESEARCH AND DEVELOPMENT DISTRIBUTION BY SPECIAL CATEGORIES - Continyed

itam 14 = PRODUCT VERSUS PROCESS APPLIED RESEARCH AND DEVELOPMENT ~ ot Thousands of dotlars -

Centinued . . . DR 1979 J2

8. Precess research and develepment * T
1. Federat funds 1220 §
2. Company and other funds { 1221
3. ‘rn;nl (Sum of 1 and 2} N 1222

C. Unclassiflable as 10 peOduCt o process %+
1. Federal funds 1230

° 2. Company and other funds 1231 ‘

3. Tesal (Sum of 1 and 2) 1232

D. TOTAL (Sum of A3, B3, and C3) - | 1299 §

which would

1tem 15 ~ TOTAL COMPANY FUNDS (Exclude Federal) spent fof research and de
present tegulations of the agencies Tisted below, and

activities per d o meel the

not have deen performed in the absence of these -

RESEARCH DEVELOPMENT
cosT:

tegulations, Incluge ditures to meet G which fave deen estabiished but which have 2
future compilance data. £xclude expenditures to ineet anticipated Government regulations. N
Thousands of dollars
IF NONE. NARK (X)am—ip- . 13000 . cn ) k\ T7 I
A. Consumer Product $afely Commission, » 110 }§ SRR
B, Department of Energy 1 ke
C. Environmental Protection Agency 1312
D. Federal Aviation Administration 1313 4
E. Federa) Communications Commission - 1314
F. Food and Drug Administration 1318 b 'ﬂ
G. Nationa) Highway Traffic Safety Adminis{ation 1316 K
H. Nuclear Regulatory Commission ~ 1317
1. Dccupationat Salely and Health Administration 1318 v
J. Dther Fedesal agencies - Specify .
¥ ( 1319
1320
\ ] d 7 1321
A na b
K. State and 106tal governments N 1323
L. Other - Smc:ln
1324
1328
— 1324
M. TOTAL (Sum of A through L) — | 1358 48
Mem 16— LONG VERSUS SHORT TERM Thousands of dollars Past Swyeat

company tunds trend

Mstk (X) appropirate box

F RAL PANY
Allocate the loul“)Rtholl;lE%(Eu:‘esLol o EDERA ¢
ttem SC columns 2 and 3 (** AL™ and 1 2 3J 4
-'coumu'v"), bla’sed'on n: a'clual or L L2] L L] ] 8
estimated future hife of each of your projects " e
in the R&D cycle, into the following theee 1973 197% 1978 1973 § o g
categories, N £ o a
. 2
A. Less than of equat to 2-year [ 2] [eal
project life in RED L 1410
B. More than 2 year but less thyf or |21 12 133_
equal to Seyear project NIFIn R&D 1420
C. More than S:year project |31 E?_ [:l;
hfe in R&D 1430

Remarks

»

7

ame of person o contact regarding this report

Address (No. and stieel, city, State, ZIP code)

Telephone

fea code

Numbes Extension

CERTIFICATION ~ This report 13 substantiaity accurate and has been prepared in accordanace with instructions,

Name of company ddress (No. and streel, cily, State, ZIP code)
Sigrature of aythoeszed official Title' Date
. N - - ! N
FONM MOV 24407 -
¥
~




DUE:DATE: 15 DAYS AFTER RECEIPT OF FORM

‘/2 Form Approved: O.M.B. No. 99-R0305

ronu MA-121 b

(12:-14-79)
U.S. DEPARTMENT OF COMMERCE

BUREAU OF THE CEN3US o

NOTICE

seen o
purposes.

-;yﬁ‘ﬂonse to thls inquiry is required by law (title 13, y,S, Code),
By theﬂsr._ law, your report to the Census Buréau is confldentlll
by

it may be
sworn Census employees and may be used only for statistical

from legal process.

4

The law also prowdes that copies retained in your files are immune

(Please correct any error In name and address Including ZIP code)

.

Group |Survey

9901

COMPANY SUMMARY OF *
« RESEARCH AND DEVELOPMENT.

1979 ' ) i

Bureou of the Cenaus
ATTN: Indus'rz Divislon

ETURN TO
, Woahington, D

Please complete and return this form in the
return envelope not later than |15 days after
you receive it. Companies with no research
and develppment expendltures should so state

-

In the *‘Remarks*’

section, fill in items la

l/\ 4

and Ib, sign, and return the form.

PLEASE RETURN THI§ COPY

PLEASE READ INSTRUCTIONS ON REVERSE SIDE BEFORE COMPLETING YOUR REPORT

ftem 1 ~ SALES AND EMPLOYMENT FOR COMPANY . C.T.1 | (Thousands of dollars)
a. Net sales and receipts of this company and its subsidiaries during/1979 2001 |$
b. Number of eémployees in this company in all activities in : (Number)
the 50 States and the District of Columbia during the pay "
~ . period which includes the |12th of March 1979 - 2002
/ . 1979
. {/ {Thousands of dollars) Vs
L C.T; L] Compary |2] TOTAL [3]
. Federal and other funds, (Sum of
Item 2 ~ COST OR RECEIPTS FOR RESEARCH funds except Federal |columns 1 ond 2)
AND DEVELOPMENT PERFORMED WITHIN . ] N :
THE COMPANY DURING 1979 3599 {§ 18 $
Remarks - .
. -~

0’

Name of person to contact regarding this report ddress (Number and street, city, State, ZIP code) |[Telephone (Area code,
. number, and extension)

-

) CERTIFICATION - This report js substantially accurate and has been prepared in accordance with-instructions.

Name of c6mpany

Address (Number and street, clty, State, ZIP code)'

A\

Signature of authorized-official

Title : T

Date




‘ ~

» GENERAL INSTRUCTIONS

' A report sh3Bld be filed by‘ each company receiving
"a copy of this form. If your company does not con-
duct research and development, so state in remarks,
fill in items la and |b, sign, and return the form.
If you have questions regarding reporting problems
on thjs form, please write to the Bureau of the
Census, Industry Division, Washingtonl.'D.C.20233.

’ 4 ‘

~

v

s
Report for your entire company - Research and -
development -activities for ydur entire domestic
company should be reported. <.

-
'

Period covered by report — The cost figure reported

should cover the calendar year if at all possible.

However, fiscal year data are acceptable, provided

your fiscal year ends between September and March.
- .,

&

» DEFINITION OF RESEARéH AND DEVELOPMENT

’"Resea?ch-‘devélopment includes: basic and applied-
research in the' sciences (including medicine) and in
engineering, and design ard development of proto-
types, products, and processes. |t does not include
quality control, routine product testing, market
research, saleg promotion, sales service, research
in the social sciences or psychology, or other

» SPECIFIC INSTRUCTIONS BY ITEM

Item 1 - Sales and Employment for Company. In
item la, report the net billings of this contpany
and its subsidiaries to _custdimers outside the
company. (E,xclude domestic intra:company trans-
fers and.- sdles by foreign subsidiaries. Include
the transfers to such foreign subsidiaries, how-
ever.) In item |b, report the number of persons _
employed by the company in all activities in the
50 States and the District of Columbia during the &

pay period which includes the 12th of Marth [979.t

This figure would be the same as that shown by
the company in item | of Treasury Form 941, .if the_
company filed one form 94| for the entire company.

-

-

-
Item 2~ Show all costs incurred within the company
for wages and salaries, direct material costs,
services and supporting costs, and an appr
share of company overhead to conduct research and
development activities. ' :

~ LN

Under Federal funds, include research and develop-
ment in procurement’ as well as research and
development contratts and research and develop-
ment subcontracts. Exclude research and develop-

nontechnological “activities or technical services. ~ ‘ment subicontracted to othess. Cos -
C ‘
. - '\
Remiarks (Continued) -
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- NSF No.

Science Resources Studies Highﬁghts
R&D Funds ’

-~ v
""1980 Federal Obhgations to Universities
and Colleges Rose Shghtly in Constant.
Dollars -

.. 82-301

“R&D Expendltureb Increased 3% in Real

Terms at Universities and Colleges in .

FY1979° . .......... U 81-304

- S#E Personnel .o )

“Engine¢ring (ol!eges Report 10% of .

Faculty Positions Vacant inFall 1980 , 81-322

"Trends in Saience and Engineering

Degrees; 1950 Through 1980 ........ .. 81-320
“Sciencg and” Engmeermg Faculty With

Recent Doctorates Fell to One-Fifth of

Totalin1980”" ... . . ... .......... 81-318
" Unwversity S/E Faculty Spend One-Third

" of Professional Timein Reqearch ....... 81-317
" Agademic Employmentof Scientists and
Engineers Increased 6% Between 1978
and1980° . ... ..., &L, 81-318-
"Employment Opportunuties for Ph.D. .

Suaentists and Engineers Shift From i

Academiatolfndustry’ :........... .. .. 81-312
“Tenure Practices in Universities and 4-

Year Colleges Affect Faculty Turnover *.. 81-300

F 2 s »
Detailed Statistical Tables
R&D Funds
Academic Saience R&D Funds, Fiscal :

Year 1980 STl e eeeer.a.. 82-300
S/E Personnel ‘ .
Academic Science Scientists and Engineers, )

January 1981 . G e e 82-305
Academic Science Graduate Enrollment

and Support, Fall19go . ... ... .. ... 81-330
Fedeml?&icmlflc and Technical, Personnel:

977, and 1978 7 81-309

[/ ..... | o

e
s

é

Price 2 -
- Academuc Science. Scientists and Engineers,
January1981 . . ..., ... oL
Reports
---c- R&D Funds

Federal Support to Universities, Colleges,
and Selected Nonprofit insttutions,
- Fiscal Year 1979 .

Problemsqf,Small ngh Technology Firms .

S/E Personnel

"1 Activities of Science and Engineering
) Faculty in Universities and 4- Year
L Colleges, 1978/79 ........ ...........

Young and Senior-Xence and Engineering

Faculty,1980 .

Foreign Participation®in U.S. Science and
Engineering Higher Education and Labor
Markets . .

_ Science and‘Engmeenng Employment
197080.. :

The Stock of Science and Engmeenng
Master s Degree-Holders in the United
‘States

Employment Attributesrof ‘Recent Science
- andEngineering Graduates .., -

Occupational Mobihty of Scientists and
Engineers .

Employment Patterns of Academic
Scientists and Enginegrs, 1973-78 .. .

v

o (omp‘g‘_qit\'e

Academic Suen"w, 1972-81 R&D Funds,
Scientists and Engineérs, Craduate
Enrollment and Support .. ... . ..

- {

Science and Engineering Personnel A
Nahonal?wrvxew e

/
82-
81-308 $5.50
81-302  -eee-
i
P
81-323 In press
81-319  -uue-

81-302  -----
80-325  $1.7§
80-317 $1.75
80-F14  $1.75

N
81-326 ~l"n press
80-316  $4.25

-




